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URETHANE JOUNCE BUMPERS 
are strong medicine for large burnps, 
helping to eliminate that "launch" feel 

after going over a big bump. 


DeCARBON MONOTUBE 
SHOCK ABSORBERS* 
follow in the smooth, 
surefooted footsteps 
of Camaro and 
Corvette to control the 
ride on rough surfaces. 


LARGEST STABILIZER | yv e — 
BARS (both front and rear) 
in Blazer's class keep you 
on an even keel, reducing 
body lean in the curves 
for flatter cornering. 


SPECIFICALLY TUNED TIRES. Chevy enginieers and tire 
manufacturers worked together to develop tires that were specifically 
tuned for Blazer. The result: exceptionally quiet, hardworking tires that 
offer improved ride, handling and traction in all kinds of weather. 
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INTRODUCING THE DRIVER CONTROL SYSTEM, 
EXCLUSIVELY ON THE NEW CHEVY BLAZER. 


For a free brochure or video call 1-800-950-0540. * Available on selected suspension packages. The Chevrolet Emblem, Blazer, Camaro and 


[HE WHEELS. 


195 HP ENGINE. The 
biggest V6 in its class 
delivers power on demand. 


RIGID BOXED FRAME — the strongest 
frame design there is — gives you better 
driving control, maneuverability and a 
solid feel on the road. 


SHORT- AND LONG-ARM 
(SLA) INDEPENDENT 
FRONT SUSPENSION. When 


things go bump in the road, 

Blazer's second generation — —— — 
independent suspension system 
handles like a dream to smooth 


out the rough stuff and knock 
the edges off of bumps. 


A STANDARD 
~ 4WHEEL ANTI-LOCK 


BRAKES. For safer, = 
more controlled stops. CAT 
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Corvette are registered trademarks and Chevy is a trademark of the GM Corp. ©1994 GM Corp. All Rights Reserved. Buckle 1 


VARIABLE-RATIO 
POWER STEERING 
WITH SPECIALLY 


TUNED SPOOL VALVE 


not only provides quick 
steering response at all 
speeds, but also keeps 
Blazer tracking straight 
and true at highway 
speeds, ignoring 
potholes, crosswinds/ 
and uneven roads. 


NEW BLAZER 


LIKEAROCK 


— 


This One 
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YOU DON’T THINK YOU NEED 


ONE UNTIL YOU HAVE ONE. 


Ask a man who has one. Once you have worn a watch with our bright Indiglo 
night-light you won't know how you ever lived without one. IN DIG L O' 
At least, after sundown. For retailers, call 1-800-367-8463. BY TIMEX 


T ! M E X^. I T TAKES A Lick it NE A M D KEEPS O N T ! C K I M 0’. 


(21994 Timex Corp. Indigio s o registered trademork of Indiglo Corp 
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DNA FINGERPRINTS 
On TRIAL 
6O 
The most talked-about murder trial in history will turn on 
the results of controversial biotechnology, focusing a harsh 
spotlight on the validity of DNA typing. 


DANTE’s INFERNO 


Descending unattended into the seething mouth of an ac- 
five volcano, an intrepid rover has demonstrated just how much 
a robot can accomplish in the most hostile of environments. 


Producing phony money has never been easier. But the feds 
have a few new tricks of their own. Will the new bills slated 
for 1996 be counterfeit-proof? 


FORMULA ELECTRIC 

SA 

A new racing series for electric-powered cars presses the inge- 
nuity of young designers. And it's the only series in which the 


crowd noise drowns out the sound of the engines. 
SPECIAL Evecrronacs REPORT: 
Home THEATER In A Box 
rO 


Join a jumbo screen to super sound for cinemo-ike senso 
fions. You'll feel like you're watching “NYPD Blue" from the 
middle of the precinct station. 


THe Bic PICTURE 
£832 


What kind of oversized screen will be the display of choice at 
the Basement Bijou ten years from now? We examine the 
front-unning technologies. 


Don't look now, but home theater is already morphing into 
its next transformation. Digital surround sound could soon be 
playing in your living room. 


POPULAR SCIENCE NOVEMBER 1994 « 3 


SciENCE AND CRIME 


n some respects, O.J. Simpson al- 

ready has been tried and sentenced. 

Though he was a Heisman Trophy 
college athlete, a hall of fame caliber 
professional running back, a network 
sports announcer, and a highly visible 
actor in movies and commercials, his 
most famous run—and TV appear- 
ance—took place last spring in a white 
Bronco on Interstate 405 in California. 
In a few short hours, Simpson's past 
accomplishments faded away. Regard- 


Money makers: Tom White, Judith Anne Gunther, Arthur Fisher with beni bills. 


less of the outcome of his criminal tri- 
al, O.J. Simpson will be remembered 
as a murder suspect. 

Ajury still has to determine whether 
Simpson is to be remembered as a con- 
victed murderer, however. And with 
only circumstantial evidence to go 
on—no witnesses, no confession—the 
jury will be asked to weigh heavily the 
findings and interpretation of a rela- 
tively new scientific procedure called 
DNA typing or fingerprinting. DNA 
typing has helped to pinpoint murder- 
ers and rapists—as well as to establish 
the innocence of those accused of such 
crimes. Indeed, scientific sleuthing is 
virtually being revolutionized by new 
applications for DNA typing. 

Still, the accuracy, the implications, 
and even the admissibility in court of 
DNA typing is open to question. And 
these questions are sure to be at the fo- 
cal point of O.J. Simpson's trial. As 
contributor Jim Schefter tells us in 
this month's cover story, DNA finger- 
printing itself is on trial in a courtroom 
in Los Angeles. 
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feiting—also has high-tech impli- 

cations, as Associate Editor Ju- 
dith Anne Gunther explains in 
"Making Money." In fact, technology is 
both the primary culprit and the best 
likely solution to the problem that our 
Treasury Department plans to grapple 
with by 1996. It seems that all those 
slick desktop computers, graphics soft- 
ware programs, and color copiers are 
just the ticket to print up a stack of 
funny money. 

Gunther and Associate Art Director 
Tom White can tell you from experi- 
ence that you had better have the very 
best equipment, perfect paper to print 
on (the wrong feel gives away even the 
best-looking fake currency), and hours 
of patience for the detail work to print 
fake currency. To foil the folks who do, 
new currency 
now being de- 
signed will have 
some new tricks 
to make the job 
of counterfeiters 


harder still. 


A kind of crime—counter- 


her pseudo- 
criminal ac- 
tivities, Gunther 
was tracking the 
heroic exploits of 
Dante II, the 
robot that liter- 
ally walked into 
the mouth of an 
active volcano. 
Unfortunately, 
Dante II suf- 
fered a near-fatal fall on the way out. 
But the data was collected and the 
mission was declared a success, 
nonetheless. After all, the reason why 
you'd send a robot into a hostile envi- 
ronment such as a volcano, or to a dis- 
tant planet, is because the hardware is 
expendable. 

Finally, if any of this science-in-ac- 
tion leaves you ready for some relaxing 
entertainment, don't miss our special 
section on home-theater systems. 
Whether you're tuning in a videodisk 
or videotape, or simply channel surf- 
ing, the viewing—and the listening— 
has never been more exciting or life- 
like. Home theaters today are more af- 
fordable and easier than ever to put to- 
gether. It's enough to make you want 
your own popcorn machine. 
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B. SuperFlat™ System Television. 
Everything's advanced, even the glass 
we use for the screen. PanaBlack" Glass. 
Imagine thousands of beams of pure color 
radiating out of pitch black. The black makes 
the color seem bright, intense, producing 
images of startling SUPEHRFLAT" 
clarity Thatsthe s v s T Em 
effect created by the improved phos- 
phors and PanaBlack Glass in the 
| SuperFlat" System TV. 
| Tucked behind this high re- 
| solution picture tube is the 
b, Dome Sound System. 
You wont see its 


high-fidelity 


speakers, but 
you will 
feel their 
power. 
Ana to 
make con- 
trolling all 
this technol- 
ogy simple 
there s the 
Easicon" Menu 
System. It combines 
an advanced remote 
with icon menu 
screens. Either your next TV is this 
advanced. or take your chances. W 


TV Pi 
pe — 


PRESENTING THE MOST IMPORTANT 996 U.S. Olympic Team 0 
COLOR IN COLOR TV. BLACK. Panasonic’ 


just slightly ahead of our time® 


TALK BACK 


pue Collision" [July] inaccurately 
states that Nobel Prizewinner 
Louis Alvarez was, in 1980, first to 
theorize that comet or asteroid colli- 
sions caused the dinosaurs' demise. 
‘Immanuel Velikovski published a 
similar theory in the 1950s; his idea 
may have even been preceded by 
someone else's. 
John T. Petrick 
Largo, Fla. 


Alvarez was first to provide specific sci- 
entific evidence to justify why the theory 
might be true.—Robert Langreth 


H ow is it possible for asteroids or 

comets to surgically remove only ex- 

plicit types of life forms (that is, 
dinosaurs?) 

Peter Kot 

Worcester, Mass. 


All larger creatures died out, not just 
dinosaurs.—R. L. 


THE Birrer END 


t sounds like the Russian UAZ jeep 

would be a good basic battlefield trans- 

port—able to take the hard knocks, 

even if your reporter’s bottom wasn’t 
(“From Russia With Mud,” Aug.]. 

John A. Fletcher 

St. Paul, Minn. 


Licur STUFF! 


Yo report on CEBIT, the largest 
computer trade show in the world 
[^Planet Digital," July], provided color 
and sidelights but little substance. 
And your companion story on TEDS 
was just a society-page review. You're 
probably going to tell me to lighten up, 
but next time please include some sci- 
ence and technology. 

John S. Waddell 

Columbus, Ohio 


Name THAT PLANE 


eading “The Newest Way To Fly” 
[June], about the 777, made me 


wonder: How did Boeing begin with 

the 7x7 names? What will follow the 

797? Also, what was the 717, and 
what happened to it? 

Don Galbraith 

Quebec City, Quebec, Canada 


John Wheeler of Boeing says that since 
the company’s founding, it has num- 
bered different series with 100s, 200s, 
and so on. The first jet was named the 
707 because it had a nice ring. Subse- 
quent designations followed suit: 717, 
727, and the rest. Boeing isnt yet certain 
what would follow 797; an 800 series 
might create confusion with General 
Dynamics’ 880 and 890 planes. In the 
1970s, a Boeing supersonic transport 
under development was to be the 2707. 
Lastly, the 717 was a military-tanker 
version of the 707; the U.S. Air Force 
calls it the KC-135.—Dawn Stover 


THe Sun Arso Rises 


he author of “Siberia at the Cross- 
roads" [Aug.] must have been influ- 
enced by Russian poetry when he 
called it “the largest country in the 
world—a country where the sun rises 
in the East before it has set in the 
West.” The same can be said about 
Norway—where the summertime sun 
rises in the North before it sets in the 
South—as well as other northern 
countries. 
Peter Ole Anderson 
Irvine, Calif. 


DrrAns On THe BURAN 
SPACE SHUTTLE 


he Buran space shuttle in Russia’s 
Gorky Park is not the one that or- 
bited Earth unmanned on November 
15, 1988, as you state in “Beyond Mir" 
[Aug.|; it is an engineering test model. 
The Buran that flew in space is stored 
in an NPO Energia clean-room facility 
at the Baikonur Cosmodrome in, 
Kazakhstan. The Buran flight pro- 
gram is still receiving some funding 
from the Russian Space Agency and 
NPO Energia, to keep the program's 
engineers together. The Buran may fly 
again before the decade's end as a low- 
budget manned space station for re- 
search, or possibly as an unmanned 
microgravity complex that could mass- 
produce products in space and then re- 
turn them to Earth. 
Christopher J. Faranetta 
NPO Energia Ltd. 
Alexandria, Va. 


Address your letters to Headers Talk Back, POPULAR SCIENCE, 2 Park Ave., New York, N.Y. 10016; fax them to 212-481 -B062; 
or send electronic mail to our CompuServe account number, 75140,1732. The letters may be edited for space and clarity. Due 
to the volume of mail, we regret that we cannot answer unpublished letters. 


6 * POPULAR SCIENCE NOVEMBER 1994 


PUBLISHER 
John B. Crawley 


toa, N Ryan, Bill onoga P =e " ed T. 
Valerie Aina Lisa Journet, Addy Serrano - 
(212) 779-5000 | 


Hans Theisen, Kathleen M. Kubi 
(312) 337-7896 
Craig Lee, Manager 
(310) 315-4380 
OFFICE 


DETROIT ADVERTISING 
Keith D. Cunningham, Manager 
Diane Pahl, Direct Response Manager 
man 


Laurel Kurnides 

Michael scie l 

‘Elizabeth O'Brien =, A 
ASSOCIATE QUALITY CONTROL MANAGER SUM 

John Francesconi | iy 

hd Magazines 
CHAIRMAN OF THE BOARD 

Donald F. Wright 


PRESIDENT & CHIEF EXECUTIVE mem 
Francis P. Pandolfi © a 

EXECUTIVE VICE PRESIDENT /GROUP 
James L Kopper 


PRESIDENT, BRAND 
Patricia G. Campbell 


Dovid B. Roddoi PhD. — 5 OR 


With our innovative 
shaving groove to help move 
your beard closer, the Norelco” 

“Lift and Cut: system can 
shave substantially closer 

Comfortably 

Still, the most exciting 

thing about the latest Norelco 
isnt what happens while you 
shave, but affer 


The € )Noreico: Hazor. Dur Closest Shave. Ever. 


© 1994 Noreico Consumer Products Company. A Division ol Philips Electronics North America Corporation, Stamford, CT 06912 
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WEDITED BY BOB SILLERY AND SUZAN 


HIGH-RES DIGITAL PHOTOS 
High resolution isn't often mentioned in the same breath as digital photography. 
But now the Dicomed Digital Camera delivers 24-bit images at the highest pixel 
rate yet, 6,000 by 7,520, for the first “photorealistic” rendition available. The de- 
vice fits onto the back of any camera that takes 4- by 5-inch film, with reproduction 
quality superior to that of 4-by-5 film, according to Dicomed. Price: $22,500. 
Dicomed, 12270 Nicollet Ave., Burnsville MN 55337. 
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Three-time Tour de France bicycling champ Greg LeMond teamed up with engi- 
neers at Mitsubishi Rayon to design a boomerang-shaped bike frame of unusual 
strength, flexibility, and lightness. According to LeMond Bicycles, the V2 Boom- 
erang offers the first fully integrated carbon fiber design. It weighs 56 ounces 
and has less wind drag than conventional diamond-shaped frames. Price: 
$2,100 for the frame and fork. Sinclair Imports, Box 707, Verdi NV 89439. 
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ON TARGET 


Future missiles could have greater range with a lift-en- 
hancing pop-out wing developed by Hughes. As a stiff 
\ , band wrapped around the missile, the wing cuts 
< drag, delivering greater speed, and when deployed, | 
it increases maneuverability. Existing missiles and 
bombs could be retrofitted with cylindrical sleeves 
that mount the wing. No time frame for availability n 
has yet been announced. 


Hi 
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F-16 


A modified F-16D MATV (multiaxis thrustvectoring) aircraft has 
made 95 flights at Edwards Air Force Base in California to test 
combat maneuvering with flight controls assisted by a special ex- 
haust-deflecting nozzle. The MATV fighter is equipped with wingtip 
smoke generators disguised as Sidewinder mis- 

siles. Future fighter planes are likely to 

use thrust vectoring to outmaneuver — €. a 
opponents during aerial combat. Wd 


BIG FEATURES, 
SMALL PRICE 


For anyone who has limited 
space and funds to outfit a 
home office, the Panasonic 
KX-SP100 plain-paper fax, print 
er, and copier combo may fit the 
bill. It costs just $999 and occupies a 
space 6.3 inches wide, 15.7 inches 
deep, and 13 inches high. Output from 
its copier-style electrographic LED array 
is comparable to a 300-dpi laser printer 
for all functions. Panasonic Communica- 
tions & Systems Co., Two Panasonic 
Way, Secaucus NJ 07094. 
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STRETCHING THE IMAGINATION 
Take a Porsche 911 chassis, stretch it 20 inches, add the German automaker's 3.6iter 27 2-hp flat six, and hand it 
over to Nuccio Bertone's Italian design studio. The result: the Bertone Karisma. Insiders hint that the Karisma could 
enter production as a four-seater Porsche, although the German company remains mum. Huge gullwing doors give 
easy access to front and back seats and provide expansive side glass unbroken by centrol pillars. 


Snow manufacturer Acer Snowmec of 
England and South Korean-based ski 
resort developer Hyo San are planning 
the world's largest indoor ski resort for 
late 1995. Skidome, first in a chain of 
six, will be 1,650 feet long and have 
a roof span of about 400 feet, mak- 
ing it significantly larger than existing 
indoor ski areas—in effect, the 
world’s largest freezer. Snow will be 
maintained at -1° Celsius, even during 
sweltering South Korean summers. 


POCKET FINANCIER 
Mobile professionals have a built-in financial tool in their arsenal with Hewlett 
Packard's HP 200LX. The 1 1-ounce palmtop unit comes equipped with Intuit’s 


Flight simulator aficionados can now blast off with Space Simulator from Pocket Quicken, software that helps track business expenditures, manage credit 
Microsoft. With this software, you can fly the space shuttle, dock at the space sta- card and bank accounts, and handle expense reports. Personal organization and 
fion, and navigate a spacecraft of the future through a realistic model of our solar communications capabilities complete a wellrounded traveling companion. Price: 
system, generated from data provided by NASA. Price: $55. $699 with 2MB of disk space. The 1MB version costs $549. 
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SURGEON GENERAL'S WARNING: Smoking 
Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 
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ment schedule hush-hush. Then 


TOM HARVEY/LOCKHEED FORT WORTH CO. 
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INO-BATTERY CAMERA 

A bank of solar cells on top of Ricoh's XR-Solar 35mm SLR camera replaces the 
usual three-volt NiCad to power the camera’s shutter, light meter, and optional LCD 
databack. Like a solor calculator, the battery requires no recharging time; it springs 
to life in adequate indoor or outdoor light. You will need fo buy a battery-powered 
flash, however. Price: $450. Ricoh Consumer Products Group, 180 Passaic Ave., 
Fairfield NJ 07004. 


LUXURY IN A BOX 
What happens when you return a Lexus GS 300 to its original body designer for an update? You get a Lexus Landau, a car 
that's slightly taller, slightly wider, and has significantly more passenger space than the original. ItalDesign in Moncalieri, Italy, 
lopped nearly two feet off the GS 300 length but retained its 109-inch wheelbase. Body hangover was pared away, and a 
hatchback was added. No word yet on whether Lexus will put the Landau into production. 
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- STILLBORN STEALTH 


Its shape was a carefully guarded secret, its runaway cost and slipping develop- 


former defense secretary Dick Cheney, furious 


at being given the runaround, killed it. Now you can see what the 
furor was all about. The full-scale mock-up of the Navy's carri- 
er-based A-]2 stealth attack plane, nicknamed the 


Dorito, has been donated to the Heritage 
Aviation Association in Fort Worth, 
Texas, which plans to display it 
in a new museum. 


~| Solarpowered boats like the War 
| Eagle (an earlier version of War 


ES. x" Engle shown) competed in Solar 


Splash, the world’s first regatta 
featuring solar-powered electric 
boats, this summer. War Eagle, 

| from Marquette University in 
Milwaukee, Wis., was constructed 
| from carbon fiber and resin, and 
used a modified brushed DC motor 
to give it an extra edge. It finished 
second in the 200-meter sprint 
and, even with technical difficul 
fies, finished fifth in the two-hour 
endurance segment of the race. 


Simplicity’s chipper /vac features a 
unique adjustable suction control 
unit; at its widest setting, the vacu- 

| um sweeps up dry leaves, sticks, 
and pine cones, while at a narrower 
setting the suction increases for 
damp, matted leaves. Debris is 
chopped in a rotating chamber by 
four free-swinging hammers. The 
Chipper-Shredder-Vacuum is available 
in three models, from five to eight 
horsepower. Price: $1,100 and up. 


Somewhere between styling a car that looked more like a Cruise Missile than a sedan and dropping in a 32-valve, 250hp, DOHC V8, the Aurora 


engineers broke the traditional rules for luxury-performance sedans, and got pulled over. Fortunately, however, they managed to talk their way out 
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f j 1 JE i - =s 


of it. Lucky vou. Aurora by Oldsmobile. See what happens when you Demand Better. Call 1-8007187778. 457 American Dream 


1904 GM Corp. All rights reserved. Buckle Up, America! 
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YOUR BIG SCREEN TV 
CAN HANDLE A SIXTY 
PERCENT INCREASE IN 
PICTURE QUALITY 
PLUS DIGITAL SOUND. 
CAN YOU? 


À Pioneer: LaserDisc player will turn 


a good big screen TV into one thats 


really killer. That's because laserdisc 
provides you with images of striking 
cla rity — sixty percent sharper, n 
fact, than a conventional VCR, along 
with the added impact of CD-quality 
sound. And with over 8,000 titles 
available on disc, there's defin itely no 
shortage of things to watch. Pioneer 
LaserDisc players. Without one, 
youre simply not getting the most 
fro m your te levision. And when you 
consider how much you ve invested in 


your big screen already, that's a crime. 


() PIONEER 


The Art of Entertainment 


For the nearest dealer, call 1-800-Pioneer, ext. 419 
e 1204 Pioneer Eloctronics ft SA) Inc. ^ Long Beach, CA. 
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It's the fastest and most powerful car the company has built in its 90-year history, 
claims Rolls-Royce: Equipped with a 6.7 5-iter turbocharged V8 engine, the Flying 
Spur accelerates from 0 to 60 mph in less than seven seconds. But if you're plan- 
ning to sprint to your dealer, checkbook in hand, forget it. Only 35 of the 
$225,000 cars will be produced for the North American market this year, and 
Rolls expects they'll be sold before they reach the showroom. 


| 
GAMING ACROSS TOWN 


You can sit in your living room in New York and play Mortal Kombat with a friend in 
Los Angeles with Catapult's Xband modem; a Sega CD, Sega Genesis, or Nintendo 
SNES; a game cartridge; and o sub- 

— . stription to the Xband service. 
The linkup is like a conference 
call, complete with long distance 
phone charges. Price: $70 for 
Sega (shown) or Nintendo mo- 
dem, plus a monthly subscrip- 
tion charge averaging $10. 
Cotapult Entertainment, 
20863 Stevens 
Creek Blvd., Ste. 
300, Cupertino CA 
95014. 
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Icy WIND TUNNEL 


. New ice-making equipment for Boeing's al-weather wind tun- 
nel in Seattle makes for the most accurate simulated 
flying in freezing rain or snow. The tunnel is out- 

S fitted with removable water spray and 
NN refrigeration equipment that leave 
no residue to foul regular wind 
tunnel experiments. The tunnel 
is used to investigate the effects 
of ice formation on existing 
planes and conceptual models 
and to test fullsize de-icing 
equipment. 


FOR THE 
WEEKEND 
ARTIST 

The ArtPad is the first pressure-sensi- 
tive pen-input tablet priced for casual 
artists. The four- by five-inch unit re- 
sponds to 356 levels of pressure 
from its cordless and batterydess pen. 
In addition to drawing and painting, 
the input system can be used for 
menu navigation and handwriting 
recognition, plus “ink-capture notes” 
where programs, such as Microsoft 
Word, allow it. Price: $70. Wacom 
Technology, 501 S.E. Columbia Shore 
Blvd., #300, Vancouver WA 98661. 


; PICTURE-LESS 
TV 


Want to listen to your favorite soap 
opera while you're jogging, or play 
along with a game show on the car 
ride home? Telemate is a wireless, 
battery-powered device that re- 
. Ceives the audio broadcasts of 
' XM VHF ond UHF TV stations and 
redirects the signal through 
any frequency on an FM 
radio within 12 feet. 
Price: S60. Econologic, 
2370 Watson Court, 
Palo Alto CA 94303. 
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Any computer information service 


that has a place for everything from software to hardware 


certainly has a place for you. 


Log on to CompuServe, and you're logging 


on to the wide-open cyberspaces. Because on 

CompuServe, you join over two million members and gain 
nearly 2,000 different ways to make your life easier, more 
fun, and a lot smarter. 


For instance, just about every major 


4 hardware and software vendor is represented 
on CompuServe, along with plenty of people working on 
the same kind of equipment you are. So you can get the 

advice you need, quickly and easily. There are thousands 

of freeware and shareware programs available, too. You can 
also have lively discussions on subjects ranging from pets to 
woodworking in our forums, shop in the Electronic Mall” 


for the newest merchandise, take advantage of our many 


business resources, and much, much more. 


CompuServe is just $8.95 a month for 


Hia 


a full package with more than 70 basic services. News, 


unlimited connect time — day or night — tö 


stock quotes, travel arrangements, movie and restaurant 
reviews, and 60 e-mail messages a month are just some 


of what’s available. Along with many other services for 


nominal additional charges, 


9 


So check us out. For more information 


Wi or to order, just see your computer dealer, call 
1 800 848-8199 (614. 529-1349 for international inquiries), 
or fax us at 1 614 457-0504. CompuServe. It’s just the 
places you've been looking for. 


LJ CompuServe: 


The information service you won't outgrow. 


Mpany, me 


vices Co 


Travel Related Ser 


TO APPLY CALL: 1-800-THE-CARD. 


21994 Amencan Express 
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My grandfather was a harness maker. 
He started making products to please a 
horse not a human. It was all about move 
ment. If the horse moved well, the rider 
was happy. 

The same is true for the Hermes scarf. 


You can truly see its beauty 


MÀ 
wr um cy" c ue 


when it is moving. | am embarrassed 


to speak about a scarf like a still life piece, 


you know. 


with the materials — leather, silk, 


silver, wood, gold, cotton, cashmere. When 


| think of Hermés, | don't see one person, | 


We give birth to ^N 

the PRODUCT. The customer 

gives LIFE TO IT. 
29 


see rhythm, colors, sound, music. The 


workroom is a magic place. The: 
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piece of paper, “| owe Hermès...” And 


then another said, "| have an American 


Express® Card,” and we thought, "Why 
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not?" It is a very good way to be happy 


at Hermés. 


CA 


‘ams. We even know how to make 


them come true. 


Jean-Louis Dumas-Hermeés 
Chairman, Hermes 
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WHAIS NEW 


PERSONAL PAGER 


With the PrivatePage system, you can be your own 

pager operator and send a two-digit code to someone 

up to two miles away. The $230 system comes with a 
seven-watt base station and two pagers, but can sup- 
port up to 100 units. Command Communications, i 
Command Center, 10800 E. Bethany Dr., Aurora / 
CO 80014. 
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SUPER SLR 


Canon’s preeminent autofocus 35mm SLR, the EOS-1, has been topped by the 
EOS-1N. Aimed at professional photographers and advanced amateurs, the 1N 
adds the ability to focus quickly on any of five metering patterns, plus mirror lock- 
up to prevent vibration. The 540E7 flash unit has a stroboscopic mode that permits 
as many as 100 flashes per second during a single exposure. Price not yet set. 
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Pratt & Whitney and Russian rock- 
et-engine builder NPO Energomash 
are developing a ^tri-propellant" 
powerplant called the RD-701. At 
takeoff, the unique engine will 
burn an energy-rich mixture of 
kerosene, hydrogen, and liquid 
oxygen to develop large amounts 
of thrust from a minimal volume 
of fuel. During midflight, the en- 
gine burns just hydrogen and oxy- 
gen, a more efficient fuel. 


The Suzuki DR Highlander is a concept motorcycle featuring extra fuel, water, and 
equipment storage for long off-road rides. Its tunable exhaust system can be nearly 
silent, or partially uncorked to increase power while crossing demanding terrain, 
and the removable headlamp doubles as a rechargeable tamp light. A pair of fiber- 
optic lines channel light from the headlamp to the sides of the front wheel for visi- 
bility during tight turns. 


DIALING DIRECTORY 


Keeping your phonebook near your phone can't be as convenient as having it built in. The PhoneMate 
8775 combines a 100-name electronic phonebook with an answering machine and phone. Names are 
stored alphabetically and can be retrieved by entering the first few letters. Once you select an entry, the 
number is automatically dialed. Price: $170. PhoneMate, Box 2914, Torrance CA 90509. | 
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How to throw out 
136 fewer 
batteries 
this year. 


But don't confuse Renewal with 
yesterday's rechargeables. Renewal 
batteries are totally different. They're 
alkalines, so you get longer life from 
each charge. And the Renewal Power 
Station? makes charging hassle-free. 

So switch now. You'll save trash. 
And you'll save cash. SMART Move 


Throwing out battenes is throwing 
F out money. And adding to our rapidly 
But now there's a smarter choice — 
Rayovac Renewal. They're the only 
alkaline batteries created to be reusable, 
25 times or more. So each Renewal 
H replaces many single-use alkalines. 


RAYOVAC 
RENEWAL. 


REUSABLE ALKALINE.. 


Call 1800-237-7000 for more information. 


| ©1994 Rayovac Corporation 


RAY RAYOVAC 


RE RENEWAL. 


| REU$} REUSABLE ALKALINE. .| 


Batteries 


Based on average use for a family of four. 
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MAIL IN REBATE | EXPIRES DEC 31, 1994 


Save $5 tostart PENEWAL 


Get $5 back by mail on your purchase of any Renewal Power Station. 


To receive your rebate, enclose dated cash register receipt with purchase 
price circled, and proof of purchase (UPC symbol and numbers). 


Dept. PS-01 Address | 

P.O. Box 7237 

Osseo, MN 55569-7237 City oo... 1 3à 3àa State Zip 

Only this official form and original UPC and original cash register receipt accepted, no facsimiles. Offer good only in U.S.A., void 
Net poU etur lcd cw gamete nico orig UMEN D OAN INTER 
group, i or maili , Bi a without s 354 not qualify a addresses, 
submissions will not be acknowledged. Request must be postmarked by Dec 31, 1894. Limit: 1 rebate per mailing address. 
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Are thick hedges making you 


You have a cellular phone, you have 
a wall outlet, you don't have a regu- 
lar phone line, and you want to 
send a fax. The solution: CelDock, a 
recharging station with an R11 
jack. This jack enables you to use 
your cellular service with landline 
products, like fax machines. And it 
incorporates a speakerphone for 
voice communications while your 
cellular phone's battery is charging. 
Price: $399. Telular, 6410 Poplar 
Ave., Ste. 140, Memphis TN 
38119. 


AdjustA-Box is a goof-proof alterna- 
tive to naiton electrical boxes. It 
quickly dips onto studs and can then 
be moved in or out with the twist of a 
screwdriver. That makes it easy to 
align the box with the wall, eliminat- 
ing code violations. Homeowners can 
add tile, wainscoting, or mirrors with- 
out replacing the box. Price: $3. UC 
Northwest, Box 692, Lyle WA 
98635. 
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dread the weekend? A Power 

Lever Pro Pruner may help. The device us- 

es a three-pivot-point mechanism to boost the cutting force by 70 percent, claims 
Fiskars. The tool's pistol grip lets you work without bending your wrist, reducing 
wrist and forearm fatigue. Its handle protects the user's hands in thick branches. 
Available next spring, the pruner will cost approximately $36. 
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The Proflex 855 fully suspended 
mountain bike refines rough-terrain 
shock absorption. There's now 3.5 
inches of rear-suspension travel, and 
the patented swingarm design keeps 
the rear shock free to move through- 
out the range of gears. The front fork 
is designed to resist “pogoing” as the 
rider pedals. The frame's small main 
triangle provides 12 inches of stand- 
over height, allowing people standing 
5’ tall to ride comfortably with pot- 
hole-tolerant, fullsize wheels. 
Weight: 25.25 pounds. Price: 
$1,599. Girvin Inc., 115 Front St., 
Woonsocket RI 02895. 


(EEP ON 
COMPUTING 


Dell pushes the limits of battery life 
by about an hour with its new 
Latitude XP line of notebook comput- 
ers. A single charge of the 4100CX's 
(shown) lithium-ion battery provides 
about five hours of continuous use. 
Other features include a 100MHz 
Intel DX4 processor and PowerBook- 
.. type styling with a large, 
^. easy-to-use trackball. 
Starting prices range from 
$3,199 (monochrome 
ee model) to $4,800 (mod- 
jc  ¢ 4100(X). 
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The Dirt Devil Wet-Dry Vac. 


to it. 


We put a lot 


50 can you. 


For a retailer near you, call 1-800-321-1134. 


©1994 Royal Appliance Mfg. Co. All rights reserved. Dirt Devil @ is a registered trademark of Royal Appliance Mfg. Co. 


Finally the phrase “a lotof 


Anyone can make an SHE car. The 
hard part is to make a car with the quality 
and features you want, the safety you need, 
at a price that almost anyone can afford. 


That's the all new Chevy Lumina. 
*$17881 M.S.R.P. OF LI 


lax and license additional. Chevrolet, 


IMINA LS SHOWN. MSRP. 
rhe | 


Chevrolet Emblem and Lumina are 


It comes with just about everything 


youd ever want, standard. Its exceptionally AM/FM stereo, a cup holder, even a PASS- 


quiet and spacious interior features room Key? theft-deterrent system. And more 


for six, cloth seats, air Its comprehensive safety package 


conditioning, power includes everything from dual air bags 


door locks, Tilt-Wheel,™ and crush zones to child safety locks. 


ar for the money” actually 


ncluding destination charge; dealer prep, optional aluminum wheels and touring tires. Tax and license additional, $15,995 MLS.R P. including destination charge and dealer prep. 
| 5 7 i f : r| D ; 3 i 1 " f : ar xus Mi i 4 3 = ] RUE r 1 
s a trademark of the GM Corp. ©1994 GM Corp. All Rights Reserved. Buckle up, America! # For a brochure call 1-800-950-2438. 


epgistered trademarks and Chevy is 


And its smooth and quiet ride, effortless 
performance and responsive handling result 
from an ingenious blend of components like 
liquid-filled engine mounts, load-adjusting sus- 


pension, specially designed touring tires, and a 


160-horsepower sequential-port fuel-injected V6. 
You might expect to pay upwards of 20 

grand for a car like that. But we're Chevrolet. 

And for around 516,000; you not only get a lot 


Of car, you get to keep the change. 


'" ALL NEW LUMINA GW GENUINE CHEVROLET" 


LEADED 


' ae 
According to the EPA, millions of 
Americans drink tap water con- 
taminated with lead. Lead pipes, 
lead solder and even faucets 
may contain lead that can leach 
into your family’s drinking water. 

Now for the good news. 
With a PURe Self-Monitoring 
Water Filter,” you can eliminate 
93% of the lead in your water. 
And our three-stage filter 
process also significantly 
reduces contaminants like chlo- 
rine, copper and zinc. 

But the feature that 
really sets PUR apart is our 
unique Automatic Safety Mon- 
itor™ (ASM) technology. ASM 


FOR MORE INFORMATION WRITE TO POR, DEPT, FM1000, 


guarantees your water will 
never become contaminated 
from aé full cartridge. ASM 
monitors filter usage and auto- 
matically shuts itself off when 
the filter cartridge needs to 
be replaced. So you can stop 
worrying about your family's 
drinking water. 

For the mechanically 
deficient, our filter can be 
installed in minutes on all 
kitchen faucets without any 
tools. Replacing the car- 
tridges is even simpler, and 
each one makes 200 gallons, 
or about three months worth 
of clean water. And every PUR 


2229 EDGEWOOD AVENUE SOUTH. MPLS. MN, 55428 


UNLEADED 


comes with a 30-day money- 
back guarantee and a three- 
year warranty. 

So get the lead out. 
Now you can have cleaner, 
worry-free water for just 
$49.95* To order, or for more 
information (such as the retailer 
nearest you) call us at 


1 800 ONLY PUR ext.111 
or 1-800-665-9787 


SELF-MONITORING WATER FILTER 


"SHIPPING, HANDLING AND APPLICABLE TAX NOT INCLUDED. 


e 1094 POR. a division of Recovery Engineering, inc. 


ext. 111. 


"d 


A new trair center teaches fire fighters how to quench fires caused by fuel spills on airport runways. 


at the Dallas-Ft. Worth airport, 

fire fighters are learning how to 
battle airport blazes. The training cen- 
ter has propane-burning mock-ups of 
an aircraft cabin, tail and wing en- 
gines, an automobile, an airport ware- 
house, a hotel room, and a fuel spill. 

In the past, fire fighters burned fuel 
in open pits for training exercises. That 
not only caused pollution, but also cre- 
ated safety problems. “Before, if we lit 
fuel and a problem or injury occurred, 
we would still have the fire to deal 
with,” says fire chief Wayne Sibley. 
“Now we have emergency shutoffs.” 

Inside the aircraft cabin, flames 
augmented by smoke from a vegetable- 
based synthetic oil. The smoke simu- 
lates real conditions faced by fire fight- 
ers, but breaks down quickly in open air. 

The fuel-spill area surrounds a Boe- 
ing 737 mock-up. The area is divided 
into eight pie-piece-shaped segments, 
so trainers can vary the size of the 
blaze and can create fires that are up- 
wind or downwind from the aircraft 
model. 

To control a real fuel-spill fire, fire 
fighters would spray caustic foam. But 


U sing a computer-controlled facility 


they use water for training purposes, : 
saving money and cleanup work. Liq- $ 
uid soap added to the water makes it 
look like foam. When the fire fighters 2 
turn their hoses on the burning area, : 
the water strikes Frisbee-size metal 
discs embedded in the ground. Once a £ 
disc cools, as if quenched by foam, a * 
computer signals adjacent burners to 
turn off.—Rick DeMeis 


EARTHQUAKES 
NATURE”S REVENGE 


ost earthquakes are caused by strain 

building up along fault lines where 

Earth’s crustal plates meet. But dam 
building, mining, waste disposal, under- 
ground explosions, and other human activi- 
fies may also trigger major quakes, accord- 
ing to scientists at Columbia University. 

They say that a September 1993 earth- 
quoke that killed more than 10,000 people 
near Killari, India, may have been caused by 
the construction of a dam on the Tirna River 
a few miles upstream from the rupture site. 
The area had no prior history of quakes and 
was not near any known fault zones. 

A series of quakes that damaged more 
than 200 houses near Reading, Pa., in Jan- 
uary 1994 may have been related to a 
quarrying operation, the scientists suggest. 


JUST THIS AFTERNOON, IT 
NOW, IT'S PART OF THE 


At Sauder, we know that even go from pieces in a box to a 
though you buy ready-to- completed piece with a 
assemble furniture, you're minimum of time and trouble. 


probably not all that interested 
in becoming a professional 
carpenter. What you are 
interested in is affordable, 
beautiful furniture that can 


That's what Ginger 
Kozlowski found in her 
Sauder entertainment 
center: 
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Ginger Kozlowski, 
Rochester, New York, 

with her Entertainment Center 43358 

(Under $150) 


- SCIENCE CL TECHNOLOGY 


Designed by the Navy, this wheel enables a 
robotic vehicle to move in any direction. 


MILITARY TECHNOLOGY 
REINVENTING THE WHEEL 


avy engineers are experimenting 
with a robotic vehicle that could, 
when fully developed, carry heavy 
objects around the heaving deck of an 
aircraft carrier. A radical wheel design 
allows the vehicle to move in any direc- 
tion without shipping. 

The wheel design originated in Swe- 
den in the early 1970s. Six tapered, 
freely rotating rollers are arranged 
around the hub of each wheel. As a 
wheel turns, so does the roller that is in 
contact with the ground. The point of 
contact between the roller and the deck 
follows a spiral path around the roller. 
The result: The wheel *screws" its way 
across the deck, generating force at an 
angle to the vehicle. 

A computerized control system can 
send the vehicle in any direction—for- 
ward, backward, sideways, or turning 
on the spot—by adjusting the speed 
and direction of rotation of each wheel. 
The vehicle's four wheels are individu- 
ally powered. 

The Navy has been working on the 
concept since 1990. The researchers fa- 
vor omnidirectional wheels because it 
is much easier for a robotic vehicle to 
find its way around a crowded hangar 
deck if it can move in any direction. 
The wheels enable the vehicle to move 
heavy loads with great precision, 
which makes the vehicle useful for car- 
rying missiles down narrow ship pas- 
sageways or installing 3,000-pound en- 
gines in fighter jets. Also, the new 
wheels are naturally resistant to skid- 
ding or sliding on a tilting deck. 

A production vehicle for use on 
Navy aircraft carriers will not be de- 
veloped for at least two more years. 
Omnidirectional vehicles could even- 
tually be used to move materials and 
parts in manufacturing plants. 
—Bill Sweetman 
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BILL SWEETMAN i 


WEATHER 


TORNADO 
CHASERS 


he spinning gray tube 
| ose lower, like a drill 

M bit seeking the ground. “| 
believe it’s going to tornado,” 
a voice crackles over scanners. 
Dark vapor swirls menacingly 
as a caravan of meteorologists 
races after a Texas Panhandle 
thunderstorm. 

After two decades of chas- 
ing tornadoes, scientists still 
don't know what makes 
some storms spawn twisters. 
Earlier this year, top re- 
searchers flocked to the Na- 
tional Severe Storms Labora- 
tory in tornado-prone Norman, 
Okla., to answer that and oth- 
er questions. They are study- 


two-year project called VOR- 
TEX (Verification of the Ori- 
gins of Rotation in Tornadoes 
Experiment). 

Twenty VORTEX vehicles 
weave through gusts, slashing 
rain, and baseball-size hail. 
Every six seconds, their 
rooftop instruments measure 
humidity, pressure, tempera- 
ture, wind speed, and wind di- 
rection; laptop computers 
store the data. Camera crews 
capture the twister from differ- 
ent angles on 16mm film, to 
later create three-dimensional 
pictures of the wind fields. 
Other teams launch weather 
balloons and aim radar at the 
tornado. A ground field coordi- 
nator tracks team movements 
on a computerized road map 
using Global Positioning Sys- 
tem technology. 

One no-show is TOTO, an in- 
strumented barrel that scien- 


tists in the early 1980s tried 
to place in the path of torna- 
does. But the odds of a torna- 
do hitting TOTO were poor, 
and the barrel tended to tip 
over in high winds. Now, 
ground-hugging 55-pound 
"turtles" are hurriedly laid ev- 
ery 260 meters in front of a 
tornado. They measure tem- 
perature and pressure in the 
storm's core. "They're like a 
poor man's TOTO," says re- 
searcher Bob Davies-Jones. 
"There are more of them." 
VORTEX condudes next 
June, but it will take longer for 
scientists to wade through the 
data, which will be used to im- 
prove the accuracy of tornado 
predictions. But first VORTEX 
must find some suitably nasty 
weather. “When it’s just blue 
skies,” says Davies-Jones, 
"everyone's depressed.” 
—Richard Bedard 


‘dragster. You'd get 


ing storms in a $3 million, 


SPACE 
INSECT DRAGSTERS 


Los Alamos National Laboratory 
physicist suggests that NASA 
build insectlike spacecraft for a 
smaller, faster, cheaper approach to 
some space exploration tasks. Bob 
Hockaday, who specializes in develop- 
ing solar cells, introduced the idea at a 
Los Alamos brainstorming session 
called the New Concepts Forum. 
Today's large, heavily instrumented 
spacecraft pay a high weight penalty, 
like large animals with heavy bones. 
But in the world of bugs, low mass 
translates to high speed. 
The "insect spacecraft" 
proposed by Hockaday 
would take advantage 
of developments in 
microengineering 


computer chips, and Igy 
they would be pow- USS 
ered by super-effi- f: 
cient, ultra-thin solar 
cells made with mate- 
rials like gallium ar- 
senide or copper in- 
dium selenium. “If 
you could keep the 
weight under a kilo- 
gram," Hockaday 
says, “youd have a 
pretty exciting little 
spaceship, a space 


very high acceleration.” © 
Able to reach Mars in 
two or three weeks, the 


small spaceships would be spherical 
and could be as small as a meter in di- 
ameter, says Hockaday, with their en- 
tire skin comprised of a single solar 
cell feeding electrical power to a mag- 
netohydrodynamic rocket engine. They 
could be carried aloft by NASA’s shut- 
tle and launched toward the sun in 
swarms. Picking up solar power, they 
would sail on to Mars, the asteroid 
belt, or the outer planets. 

Like an insect, each mini-spacecraft 
would be relatively simple, with just 
one job to do. Some might be assigned 
to a task such as radiation sampling or 
particle detection, while others would 
simply help relay information back to 
Earth.—Ray Nelson 


PETE SPACEK 


NAS PARTS IN A BOX. 
JVING ROOM. — 


“| just want you to know how 
happy I am with the enter- 
tainment center I just 
bought. | assembled the unit 
myself, and found the instruc- 
tions to be exceptionally clear 
and easy to follow, and the 
pieces all very well made. 
Everything fit together so 
perfectly!” 


You see, at Sauder, we take 


FURNITURE AS SMART AND PRACTICAL AS THE B 
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More smart, practical, Sauder furniture. Shown here, 


pride in our workmanship. We 
make the extra effort to see 
that holes line up, pieces fit, 
and the hardware is all in the 
box. So you dont have to 


worry about facing any hassles. 


All you have to worry about is 
where youre going to put it. 


We feel pretty good about 
how we do things. And it 
seems to make people like 


-—— 1 
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Ginger feel pretty good, too. 


“I felt quite proud to have 
put together such a fine- 
looking piece of furniture. 

I hope to get the matching 
bookcase soon. So — job 
well done, guys!” 


Thanks, Ginger. Same to you. 


For a free full-color brochure, 
call 1-800-4 SAUDER. 
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WEAPONS 


ELECTROMAGNETIC 
GuN 


n the early 14th century, Euro- 
[persed guns m fo 3 

first time. The secret was gunpow- : 
der, a volatile mixture of chemicals 
that exploded when lit. Since then, — : 
all guns have relied on gunpowder or : 
other chemical propellants. 

Now, Army-sponsored researchers 
at the University of Texas in Austin 
are ready to demonstrate a revolu- 
tionary new technology: the electro- 


magnetic (EM) gun. This device, — : day. And artillery could double its 


which replaces chemical propellants : range 
with electromagnetic forces, can 
shoot projectiles several times faster 
than a conventional gun. 

The EM gun relies on a well 3 
known law of physics. When electric : 
current intersects with a magnetic 
field, it generates an electric force in : 
a direction perpendicular to both the : 
current and the magnetic field. In 
EM guns, this force can accelerate 
metal projectiles mounted on elec- 
tricity-conducting rails to speeds of 
at least ten kilometers per second. — : 

IF they can be made practical, the ` 
super-powerful weapons will give — : 
U.S. forces a huge advantage over 


: guns. U.S. tanks with EM guns 
: would be able to demolish enemy 
: tanks with a single direct hit, in- 


: The challenge for researchers over. 
: the last decade has been to find a 

: way to store the monstrous amount - 
: of electricity needed to operate an 
EM gun. Firing a single tank bullet 


: requires a brief surge of current 
equivalent to the output of several 


a UI 
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- nuclear 


PATH OF ELECTRIC 
CURRENT 


.. Filling a small room, the Universi- 
. ty of Texas gun is the first EM 

. weapon close to a practical size, 

: and the first able to fire several 

. times in succession. The secret, 

. says mechanical engineer John Gul- 
. ly, is trading the bulky capacitors 


S EXHAUST 


used in previous tests 
for a flywheel. The gun hoards 


: Stead of the several hits it takes to ` power plants. ` huge amounts of energy by spin- 
. Most tests to date have required. : ning an eightfoottong cylinder of 
- guns the size of warehouses. . composite material at about 


: 10,000 rotations per minute. 

: When the gun is ready to fire, mag- 
: netic coils surrounding the flywheel 

. convert its rotational energy to elec- 
: tric current. An aircraft turbine then 
-revs the flywheel back up to full 

: speed within 20 seconds, so the 

: gun can shoot again. 

|. Budget cuts have prevented 

. researchers from testing the heavy 
. weapon at the Army’s Arizona prov- 
. ing grounds. But the funding short- 
: age hasn't stopped Army engineers 
: from beginning development of a 

. tank-top EM weapon that would be 
. five times smaller than the current 


enemies equipped with convention- : acu MM ERE € —! : prototype. It could be ready for 
al technology, says physicist Ted Go- : In a rail gun, the interaction between an electric current and a magnetic — ^ the battlefield as early as 2010. 
ra, the Army's senior expert on EM  : field propels the projectile out the barrel. . — Robert Langreth 
Scientists the world over access ge- 
GENETICS netic information via a retrieval system ENVIRONMENT 


BANKING On DNA 


he pace of discovery in genetics re- 
T is so frenetic, says senior in- 
vestigator Mark Boguski of the Na- 
tional Center for Biotechnology 
Information, that NCBI's computerized 
gene library is doubling in size every 20 
months. Addressing a genetics meeting 
at the famed Jackson Laboratory in 
Bar Harbor, Maine, Boguski said that 
electronic management of vast 
databases has become a key to the un- 
raveling of the human genetic code. 
Strung along the interlocked helices 
of DNA are some 50,000 to 100,000 
genes made up of varying sequences of 
four types of molecular clusters called 
nucleotides, designated by the letters A, 
T, G, and C. There are some three bil- 


lion nucleotides in the human genome. 
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called Entrez that was developed at 
NCBI, a division of the National Insti- 
tutes of Health in Bethesda, Md. En- 
trez calls up nucleotide sequences from 
NCBI’s computerized gene library, 
called GenBank, and from European 
and Japanese sources. 

Boguski used the database after 
reading Michael Crichton's Jurassic 
Park, which included a sequence of 
1,380 As, Gs, Ts, and Cs that purported 
to represent dinosaur DNA. Boguski 
says that he *simply had to find out" 
whether this was just an alphabet soup 
or something clever, such as a chicken 
gene artfully manipulated so as to ap- 
pear to reflect 270 million years of 
molecular evolution. "Imagine my dis- 
appointment," he says, when the se- 
quence turned out to be quite ordinary, 
“one of the most common pieces of DNA 
in the modern world."—Arthur Fisher 


Foop FITER 


typical food-processing plant pro- 
A about 500,000 gallons of 

waste water daily. Laden with or- 
ganic compounds, this water usually is 
evaporated or discharged into sewers. 
A better solution is to filter the water 
through semipermeable membranes 
under high pressure, says Jurgen 
Strasser of Del Monte Foods. 

“You can get water cleaner than the 
water from your faucet," Strasser 
claims. The filtered compounds can be 
useful too. For example, starch re- 
moved from corn-washing water can be 
added to animal feed. 

Several California sites have com- 
pleted initial tests. About 1,800 plants 
in the state could benefit from the tech- 
nology.—Martette DiChristina 
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INTRODUCING CORD-FREE SOLO 4 


The World’s First Cordless 
Radar+Laser Detector. 
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— A ! Solo 4 is the world's first battery-powered radar--laser 

See y - detector. Cord-free Convenience Nothing is easier 
batteries provide to use than cord-free Solo 4. Since no cord is required to 
most drivers witb | 


monibsofuse power it, Solo 4 is in radar--laser detection mode as soon as 


Portable, cord free Solo 4 s th 
you place it on your windshield and turn it on. Full Radar- Laser | jer I choice h hen tr fiy s 
Protection Solo 4 provides long-range detection for every type of radar and CNG EOE OR 
laser used today. If it's traffic radar or laser, Solo 4 detects it. And does so better than any other 
detector. Perfect For Trips Cord-free Solo 4 is completely portable so it's perfect for long trips 

and rental car use. But you'll also appreciate its cordless convenience for everyday driving. Auto 
Shut-Off Solo 4 is smart. To conserve battery life, Solo 4 will 


CALL TOLL-FREE: 1 "800-433 -3487 


Open 24 boursaday, 7 days a week 


automatically turn itself off, if you forget. Patented Technol- 
ogy Escort holds the patent for battery-powered detection design. 
We're the industry leader in detection technology. Best Detector SOLO" 4 $249 

plus shipping & handling, OH res. add 6% sales tax, 


Solo 4yuni Ever Guarantee If you aren't absolutely 
vars p. HE 


front panel , ae with your Solo 4, return it within ESCORT — 
indicates which > Department 3016N4 
ie A! days for a refund. Solo 4: another 5200 Fields-Ertel Road 


bpe of ra ick 
laser signal is pm first, from the company that's made 


dii 
(ied fet 71 i " . . : , 
a business of being first...again and again. E. S( ORT 


The Innovative Edge” 


Cincinnati, Ohio 45249 


i. [004 CM 


30-DaAy MoneEY Back GUARANTEE 


Solo 4 is made at our factory in Cincinnati, Ohio. 


Is this you? 


a bathroom 


e than ever. 
what's wrong 
with me.” 


Your urinary symptoms may be caused by a condition called benign prostate 
enlargement or BPH. BPH is not cancer and does not lead to cancer, although 
the two conditions can exist at the same time. Remember, only a doctor can 

— evaluate your symptoms and their 
possible causes. 


| Do you get up more than once or twice a night to urinate? — | | Today, symptomatic BPH can 
Do you often have sudden, uncontrollable urges to urinate? be treated by your doctor in 
Do you have a hesitant or slow urine stream? several ways. The options are 

| Do you have a frequent need to urinate? g monitoring the condition with 

df If you answered yes to even one e question, tell your doctor. regular checkups, surgery, or oral 
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medicines. One oral medicine is 
PROSCAR, the only nerem medicine for the treatment of iia 
BPH that can shrink the prostate. a 


PROSCAR works by blocking a hormone that can ) \ We 
cause the prostate to enlarge. But it is important to 3 
know: PROSCAR doesn't work for everyone. | 
Although the prostate may shrink, there may not be | l 
an improvement in urinary symptoms. However, in E > 


E | 
D SLADDER / 


> j 
PROSTATE), 


clinical studies with PROSCAR, some men have seen 

an improvement in their urinary symptoms after 2 = 
weeks. Others have found that PROSCAR took up to several months to help 
them. Because all men are different, you and your doctor will need to deter- 
mine how PROSCAR is working for you. 

If you have any urinary symptoms, see your family doctor or a urologist soon, 
and ask about PROSCAR. For free information to help you discuss your 
symptoms with your doctor, call 1-800-363-0876. 


For the treatment of symptomatic BPH 


PRUD LAR Bing 


(FINASTERIDE) 
The only medicine that can shrink the prostate. 


Please see patient information on the next page. 


The prostate surrounds 


| part of the urethra, 


the tube that carries 
urine from the bladder. 
As the prostate enlarges, 
it can squeeze the 
urethra and cause 
urinary problems. 


JAPO44(302)-MKP4031-0876 


PATIENT INFORMATION ABOUT 
PROSCAR” (Prahs-car) 


Generic name: finasteride (fin-AS-tur-eyed) 


PROSCAR is for the treatment of 
symptomatic benign prostatic hyperplasia 
and for use by men only. 

Your doctor may prescribe PROSCAR if you 
have a medical condition called benign prostatic 
hyperplasia or BPH. This occurs only in men. 


Please this information, as well as the leaflet 
which accompanies your medication, before you 
start taking PROSCAR. Also, read the leaflet 
each time you renew your prescription, just in 
case anything has changed. Remember, this 
leaflet does not take the place of careful discus- 
sions with your doctor. You and your doctor 
should discuss PROSCAR when you start taking 
your medication and at regular checkups. 


What is BPH? 

BPH is an enlargement of the prostate gland. 
After age 50, most men develop enlarged 
prostates. The prostate is located below the 
bladder. As the prostate enlarges, it may slowly 
restrict the flow of urine. This can lead to 
symptoms such as: 


* a weak or interrupted urinary stream 


* a feeling that you cannot empty your bladder 
completely 


* a feeling of delay or hesitation when you start 
to urinate 


* a need to urinate often, especially at night 
* a feeling that you must urinate right away. 


Treatment options for BPH 
There are three main treatment options for BPH: 


* Program of monitoring or “Watchful 
Waiting". Ifa man has an enlarged prostate 
gland and no symptoms or if his symptoms do 
not bother him, he and his doctor may decide 
on a program of monitoring which would 
include regular checkups, instead of medica- 
tion or surgery. 


* Medication. Your doctor may prescribe 
PROSCAR for BPH. See "What PROSCAR 
does" below. 


* Surgery. Some patients may need surgery. 
Your doctor can describe several different sur- 
gical procedures for BPH. Which procedure is 
best depends on your symptoms and medical 
condition. 


What PROSCAR does 

PROSCAR lowers levels of a key hormone called 
DHT (dihydrotestosterone), which is a major 
cause of prostate growth. Lowering DHT leads 
to shrinkage of the enlarged prostate gland in 
most men. This can lead to gradual improve- 
ment in urine flow and symptoms over the next 
several months. However, since each case of 
BPH is different, you should know that: 


* Even though the prostate shrinks, you may 
NOT see an improvement in urine flow or 
symptoms. 

* You may need to take PROSCAR for six (6) 
months or more to see whether it helps you. 


«Even though you take PROSCAR and it may 
help you, it is not known whether PROSCAR 
reduces the need for surgery. 


What you need to know while taking 

PROSCAR 

* You must see your doctor regularly. 
While taking PROSCAR, you must have regu- 
lar checkups. Follow your doctor's advice 
about when to have these checkups. 


* About side effects. Like all prescription 
drugs, PROSCAR may cause side effects. Side 
effects due to PROSCAR may include impo- 
tence (or inability to have an erection) and less 
desire for sex. Each of these side effects 
occurred in less than 4% of patients in clinical 
studies. In some cases side effects went away 


Some men taking PROSCAR may have a 
decrease in the amount of semen released dur- 


34 « POPULAR SCIENCE NOVEMBER 1994 


while the patient continued to take PROSCAR. 


ing sex. This decrease does not appear to 
interfere with normal sexual function. Rarely, 
some men have reported breast swelling 
and/or tenderness or allergic reactions such as 
lip swelling and rash. 


You should discuss side effects with your doctor 
before taking PROSCAR” (Finasteride) and any- 
time you think you are having a side effect. 


* Checking for ] te cancer. Your doctor 
has prescribed PROSCAR for symptomatic 
BPH and not for cancer—but a man can have | 
BPH and prostate cancer at the same time. 
Doctors usually recommend that men be 
checked for prostate cancer once a year when 
they turn 50 (or 40 if a family member has had 
prostate cancer). These checks should contin- 
ue while you take PROSCAR. PROSCAR is 
not a treatment for prostate cancer. 


* About prostate specific antigen (PSA). 
Your doctor may have done a blood test called 
PSA. PROSCAR can alter PSA values. For 
more information, talk to your doctor. 


* A warning about PROSCAR and 
pregnancy. 
PROSCAR is for use by MEN only. 
PROSCAR is pony well tolerated in men. 


However, women who are t Should or women 
who could become pregnant, should avoid the 
active ingredient in PROSCAR 


If the active ingredient i is sential by a 
woman who is pregnant with a male baby, it 
may cause the male baby to be born with 
abnormalities of the sex organs. Therefore, 
any woman who is pregnant or who could 
become pregnant must not come into direct 
contact with the active ingredient in 
PROSCAR. 


Two of the ways in which a woman might 
absorb the active ingredient in PROSCAR are: 


Sexual contact. Your semen may contain 

a small amount of the active ingredient 

of the drug. If your partner is pregnant, or 

if you and your partner decide to have 

a baby, you must stop taking PROSCAR and 
talk to your doctor. If your partner could 
become pregnant, proper use of a condom can 
reduce the risk of exposing her to your semen 
(discuss this further with your doctor). 


Handling broken tablets. Women who 
are pregnant or who could become pregnan 
must n tablets of PROSCAR. 


PROSCAR tablets are coated to prevent con- 
tact with the active ingredient during normal 
handling. If this coating is broken, the tablets 
should not be handled by women who are 
pregnant or who could become pregnant. 


= 


If a woman who is pregnant comes into contact 
with the active ingredient in PROSCAR, a doc- 
tor should be consulted. Remember, these 
warnings apply only if the woman exposed to 
PROSCAR is pregnant or could become pregnant. 


How to take PROSCAR 
Follow your doctor's advice about how to take 
PROSCAR. You must take it every day. You 
may take it with or between meals. To avoid 
forgetting to take PROSCAR, it may be helpful 
to take it the same time every day. 

Do not share PROSCAR with anyone else; it 
was prescribed only for you. 

Keep PROSCAR and all medicines out of the 
reach of children. 

FOR MORE INFORMATION ABOUT 
'PROSCAR' AND BPH, TALE WITH YOUR 
DOCTOR. IN ADDITION, TALK TO YOUR 
PHARMACIST OR OTHER HEALTH CARE 
PROVIDER. 


€> MERCK 
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WALKER ART CENTER 


n artist 
joined force. 
ronment—al. 


same time. 

“Revival Field” is . 
conceptual artist Melv. 
late 1980s, he heard ab. 
plants called hyperac 
which absorb heavy metals 
Chin wanted to use such 
clean up contaminated groun 
simultaneously creating a 
“sculpture.” The sculpting materi 
this case would be the soil; the sci 
tor's tool, the plants. 

With help from Rufus Chaney of the 
U.S. Agricultural Research Service, 
Chin was able to test his concept in 
1991 at a St. Paul, Minn., Superfund 
site contaminated with cadmium. It 
was the first time hyperaccumulators 
had been tested outside a lab. 

Chin designed a sculpture resem- 
bling cross hairs—a visual metaphor 
for the idea that the area had been 
targeted for cleanup. Two fences mark 
off a square and a circle within the 
square, with crosswalks intersecting 
in the center. The circle contains sev- 
eral types of hyperaccumulators; the 
rest of the square was planted with 
grass as a control. 

The scientific results are now in, 
and they're promising enough that 
Chin and Chaney recently began a 
second test in a Pennsylvania town 
heavily contaminated by zinc. Chaney 
has discovered that alpine pennycress, 
a member of the ragweed family, is 
able to absorb up to 3 percent of its 
mass in metal. Although it would take 
several decades to fully clean most 
sites by this method, the metal-laden 
pennycress can probably be harvested 
and recycled. 

“We've taken something ecologically 
dead, says Chin, “and transmuted it 4 
into something living." —R. L. | 


"Revival Field" contains plants that “sculpt” Im. 
the soil by absorbing heavy metals. 


Hot PLANETS 


has long been a Holy Grail of as- 

tronomy. While indirect detection 
of Jupiter-size worlds is possible us- 
ing current telescopes, Earth-size 
planets are well out of reach. But a 
new idea described by astronomer 
Alan Stern of the Southwest Re- 
search Institute offers hope for de- 
tecting smaller planets by direct ob- 
servation. 

Normally, an Earth-size planet or- 
biting a star like the sun would be 
lost in the star’s bright glare. Not so, 
however, if the planet is in the last 
stages of formation. Scientists believe 
the infant Earth, along with the oth- 
er rocky planets, was bombarded by 
giant asteroids in impacts powerful 
enough to melt the planet’s crust. As 
a result, our world was once covered 
with an ocean of glowing, molten rock. 

Realizing the same thing could 
happen to newly formed planets in 
other solar systems, Stern wondered, 
“Could you see this at interstellar 
distance? It turns out you can.” 

Stern’s calculations show that a 
hot, Earth-size planet would be 
10,000 times brighter than a cold 
one. While that’s still a few thousand 
times dimmer than a sunlike star, it 
does fall within reach of the giant 
Keck telescopes atop Hawaii’s Mauna 
Kea. The first Keck ten-meter tele- 
scope—the largest optical telescope 
in the world—will be joined by a twin 
in 1996. Together with a handful of 
smaller instruments, Keck I and II 
will function as one giant instrument, 
called an interferometer, with un- 
precedented resolving power. Stern 
says they will be capable—just bare- 
ly—of spotting a glowing Earth-size 
planet around another star. 

The catch is knowing where to 
look, since at any given time only a 
small fraction of planets will be hot 
enough to detect. “You have to look at 
a lot of stars, perhaps a couple of 
hundred, before you find one,” says 
stern. And even with the powerful 
Keck telescopes, he adds, that could 
take months of observation. But 
within a decade, as more sensitive 
electronic detectors are developed, 
the observation time required could 
be shortened considerably. The dis- 
covery of an Earth-size planet would 
be worth the wait. Not only would it 
give astronomers their Holy Grail, it 
would confirm a key aspect of the 
theory of planetary formation. 
—Andrew Chatkin 


F^ planets around other stars 
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SCIENCE ÉI TECHNOLOGY 


MEDICINE 


Aib HEARING 


he next generation of hearing aids 
T» use tiny magnets that fit in- 
side the ear. Researchers at a Cali- 
fornia company and an engineer at the 
University of Virginia are both develop- 
ing systems that rely on magnets to 
convey sounds. 

Conventional hearing aids have 
three components: a microphone, an 
amplifier, and a speaker. The micro- 
phone picks up sounds and sends them 
to the amplifier in the form of electrical 
signals. The amplifier processes the 
signals and sends them to the speaker. 
The speaker, placed in the ear canal or 
tucked behind the ear, turns the sig- 
nals back into sounds that are trans- 
mitted into the ear. 

Engineers at the ReSound Corp. of 
Redwood City, Cali£, have eliminated 
the amplifier and replaced the speaker 
with a magnet that is only two millime- 
ters in diameter. "The magnet is 
mounted on a silicone disc, similar to a 
contact lens, which rests right on the 
eardrum, held in place by a thin film of 
oil,” explains Jim Gallogly of ReSound. 
The company calls its hearing device 
the Earlens. 

Users will wear a wireless micro- 
phone, either in the ear or on a neck- 
lace, that will pick up sounds and con- 
vert them into magnetic signals that 
make the magnet vibrate. "As the Ear- 
lens vibrates, the eardrum will too," 
says Gallogly, "bringing normal-sound- 
ing tones to the middle ear and then on 
to the inner ear." 

At the University of Virginia, 


PROCESSOR 


In normal hearing, sound waves striking the eard 
] on the membrane-like oval window of the inner ear; the pounding 


y messages to the brain. A new hearing aid uses an electromagnetic coil to vibrate a magnet placed 
on the round window of the inner ear, creating an alternative pathway for the transmission of sound. 


Jonathan Spindel is bypassing the 
eardrum and middle ear by implanting 
magnets about 0.6 millimeters in diam- 
eter in the inner ear. “The sound we 
hear causes the eardrum to vibrate, and 
these vibrations are transmitted 
through the bones of the middle ear into 
the inner ear, or cochlea,” Spindel says. 
“The cochlea, a spiral, fluid-filled tube 
with flexible membranes at each end, is 
where the hearing nerve cells are locat- 
ed. Sound normally enters the cochlea 
by vibration of the oval window.” 

In his experiments on guinea pigs, 
Spindel attaches a tiny magnet to the 
round window, another membrane-like 
opening in the cochlea, thus opening a 
second pathway to the inner ear. Spin- 
del’s device uses an electromagnetic 


SPACE nuclear devices near the surface themselves threaten the global 
| of the menacing space rock, a- — civilization, the astronomers 
AIMING tering its trajectory enough so claim. 
AASTEROIDS that it sails past Earth without So what should be done 
impact. about asteroids and comets in 
f all the ways to wipe out The proposal is a "double- “Earth-crossing” orbits? Noth- 
the human species, one edged sword,” according to as- ing, they say, other than an ob- 
of the surest would bea — tronomers Carl Sagan of Cornell — servational program aimed at 
collision between Earth anda University and Steven J. Ostro — locating these objects. "There is 


large asteroid or comet. Though 
no such collision appears immi- 
nent, a panel of scientists and 
weapons designers has met at 
NASA's behest to discuss ways 
to ward off asteroids or comets 
that might imperil our planet in 
the future. The most efficient 
approach, the NASA panel con- 
duded, would be to detonate 


of the California Institute of 
Technology. If we have the 
technical means to deflect an 
asteroid, they argue, the same 
technology could be used (or 
rather misused) to direct an as- 
teroid from a benign trajectory 
onto a collision course. There is 
no other way known in which a 
few nuclear weapons could by 
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no need to build a deflection co- 
pability until we discover a 
threatening asteroid, which 
most likely won't be until 
100,000 years from now or 
more," Ostro maintains. "Hav- 
ing this capability sitting around 
would be dangerous, as well as 
a colossal waste of money." 
——Sieve Nadis 


coil to vibrate the implanted magnet. 
In humans, this coil would be implant- 
ed in bone behind the ear. 

Unlike the Earlens, Spindel's hear- 
ing aid would not obstruct the normal 
hearing pathway. Implanting the mag- 
net and coil would require surgery, 
however.—Jonathan D. Beard 


WATER POLLUTION 
CAFFEINE To Go 


Wuppies arent the only ones drink- 
Yi espresso: Fish swimming in 
the Mississippi River may also be 
getting a jolt. In a recent study, hydrol- 
ogists at the U.S. Geological Survey 
found caffeine throughout the 1,900- 
mile river, with the highest concentra- 
tions near densely populated areas 
such as Minneapolis-St. Paul and St. 
Louis. 

Unlike most other substances that 
are part of household waste, caffeine 
passes intact through water treatment 
plants. It continues to accumulate as it 
travels downstream, so caffeine mea- 
surements are a good indicator of the 
total volume of household pollutants 
being dumped into the Mississippi. 

By comparing caffeine levels with 
those of other chemicals, the USGS 
scientists concluded that most house- 
hold waste products dissipate within 
about 100 miles of their source and 
within 24 hours after entering the riv- 
er. Although the scientists found a va- 
riety of organic contaminants in the 
river, none were present at levels 
higher than the EPA' limits for drink- 
ing water.—Suzanne Kantra 


LAURA DUPREY 


Hot FLASHES 


menting with a machine that uses 
hot water to kill weeds. Developed 
by Minneapolis-based Aqua Heat 
Technology, the Vegetation Control 
System is an alternative to chemical 
treatments. 
The system heats water nearly to 
its boiling point in a diesel-powered 


F^ citrus growers are experi- 


heat exchanger, then sprays the water 


onto weeds. The hot water kills the 
plants by melting or partially dissolv- 
ing their waxy outer coating. Without 
this coating, plants are unable to re- 
tain moisture. 

In citrus groves, between 1,000 and 
2,000 gallons of water are required to 
treat each acre. Aqua Heat is experi- 
menting with additives that could re- 
duce water consumption, according to 
operations director Chapman Mayo. 

A key component of the Vegetation 
Control System is a canopy that traps 
heat near the ground for several sec- 
onds after the water is applied. “Pour- 
ing hot water alone on plants generally 
doesn't do a lot of damage," says Mayo. 

A few Aqua Heat machines are now 
operating in citrus groves. The company 
is also testing the technology in vine- 
yards, apple orchards, and vegetable 
farms, and along roadsides and curbs. 

Treatment costs in citrus groves are 
comparable to those for herbicides, 
about $30 an acre, but the water treat- 
ment must be repeated three times in 
the first few months to completely kill 
plant roots. Switching to the chemical- 
free system also requires a large initial 
investment—about $80,000 for a ma- 
chine that sprays up to 90 gallons per 
minute. Two smaller and less expensive 
models have been developed for parks, 
schools, golf courses, and other munici- 
pal applications. For yards and gar- 
dens, says Mayo, "it might be possible 
to develop an electrically based system 
that would attach to a garden hose." 


e o. 


AQUA HEAT TECHNOLOGY. 


Hot water treatments can replace herbicides for 
weed control in Florida citrus groves. 


What do you enjoy doing on Saturdays? Whatever it is, we hope it includes a sip of Tennessee Whiskey. 


SATURDAYS ín Jack Daniel's country are for 


old friends, familiar places and good conversation. 


Some head off to Mulberry Creek ín search of 
smallmouth bass. Some get together to barbecue. 
And a few always seem to gather at Clark's 
Store. T here they'll speak profoundly on any 
number of subjects, including the 
oldtime way we make whiskey here a 
in the Tennessee hills. Talking with T T 
friends about Jack Daniel's is one fine fZ 
way to pass an autumn Saturday. — 4 35. 
Sipping it with friends, we believe, E~ 8f 
is another. — 


SMOOTH SIPPIN’ Co 


TENNESSEE WHISKEY 


Tennessee Whiskey * 40-43% alcohol by volume (80-86 proof) © Distilled and Bottled by 
Jack Daniel Distillery, Lem Motlow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 
Placed in the National Register of Historic Places by the United States Government. 
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AUTOMOTIVE 


CRUISING For DRUNK 
DRIVERS 


earching for a way to curb drunk 
driving, city officials in Eugene, 
Ore., enlisted a sophisticated ma- 
chine: The Car. Officers using the 
one-of-a-kind vehicle made more 
drunk-driving arrests last year than 
all other Eugene cops combined. 
Introduced in late 1992, The Car is 
a police-package Chevy Caprice 
tweaked to help police officers nab 
drunk drivers. A radar with the abili- 
ty to scan in front of, behind, and to 
both sides of the vehicle enables offi- 
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TovorA's Tiny 4WD 


ast fall’s Tokyo Motor Show could have 
| been called The Off-Road Show. Japanese 
carmakers showed off a wide range of 
| prototype sport-utility vehicles that draws a 
|! bead on the world's hottest-selling car sector. 
| Toyota is the first to get its showboat to mar- 
| ket with the compact Recreational Active Vehi- 
| cde, four-wheel drive—or RAV4 for short. 
| Toyota’s three-door, four-passenger, full-time- 
four-wheel-drive vehicle is powered by a 135- 
horsepower, 2-liter, 16-valve 4-cylinder engine 
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cers to sweep traffic lanes for 
suspicious drivers. Speed read- 
ings and encounters are auto- 
matically imprinted on a video- 
tape, discouraging the accused 
from fighting the charges in 
court. Another crime-fighting 
tool is a special flashlight that 
uses a tiny pump to draw air 
past a sensor, alerting the offi- 
cer if alcohol is present. A Mo- 
bile Intoxilyzer machine in the 
backseat can administer a 
breath test on the spot. Ar- 
rests that once took two or 
three hours can now be com- 
pleted in 90 minutes or less. 
Two technologies may be 
grafted to The Car within a 
few years. One is a mobile da- 
ta terminal that would let of- 
ficers retrieve criminal 
records in the field. The sec- 
ond is a head-up display, which 
would project speed radar readings 
and other data onto the windshield. 
The Car cost $50,000, about twice 
as much as standard-issue police 
cars. Half the funding came from 
Project Eugene: A Century Council 


im ees 


nated to either a five-speed manual or four- 

: speed automatic transmission. At 145.5 inch- 
: es long and 66.7 inches wide, it’s a small 

: thing— ust three inches longer and one inch 
: wider than the three-door Suzuki Sidekick. 


My overriding impression from driving 


: around the base of Mt. Fuji is of a perfectly 

: tuned suspension. Four-wheel independent 

: suspension features MacPherson struts in front 
: and double-wishbone with trailing arm in the 

: rear. On highway straights, sloping hairpin 

: turns, and rutted mountain dirt roads, the 

: RAV4’s handling was crisp and precise. Its 

: light weight (2,535 pounds for the manual, 

: 2,600 pounds for the automatic) makes the 

: RAV4 very nimble. 


When the RAV4 hit the market in Japan at 
prices ranging from $14,500 to 


ten times more orders than it 
could fill. Officially, it hasn't 
yet decided on North 
American sales. 
\ But how could it 
resist? Rumors 
are circulating 
that the compa- 
ny is readying a 
five-door version 
for the North 
American market. 
—ennis Normile 


re, 
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Police officer CS. Axtell uses an alcohol-sensing 
flashlight and other devices to nab drunk drivers. 


Coalition, an anti-drunk-driving 
group. A similar project in Portland, 
Me., sponsors the Blood Alcohol Test- 
ing (or B.A.T.) Van.—Dawn Stover 


Cars On THE CHEAP 


! oped some intriguing low-cost au- 
™ tomobiles. Among them was the 
Citroen 2CV, a slab-sided, two-cylinder 
car with canvas seats and a chassis so 
flimsy it couldnt take the direct shock 
of a suspension arm. 

Recently, Chrysler purchased a 2CV 
to examine just how inexpensively a 
car can be made. After dissecting the 
little Citroen (which would never pass 
modern crash standards), Chrysler en- 
gineers proclaimed that the car would 
cost about half as much to build in to- 
day's dollars as Chrysler's least expen- 
sive car, the Neon. 

Chrysler bought and dismantled the 
2CV as a study aimed at building low- 
cost vehicles for developing countries, 
principally China. New techniques for 
car building are being considered and 
could include the use of advanced com- 
posites to help meet modern crash 
standards while keeping costs down. 

Projects to manufacture cars in de- 
veloping countries have floundered in 
the past because of the flood of cheap 
used cars available from industrialized 
Asian countries. À truly competitive 
low-cost car presumably would be us- 
able in the United States, if the track 
record of the Volkswagen Beetle is any 
indication.—Dan McCosh 
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AUTOMOTIVE 


refrigerant (R12 or Freon) will 

soon be outlawed. R12 is one 
of the chlorine-based chemicals sus- 
pected of eroding Earth’s protective 
ozone layer, and its manufacture, 
by 1995, will cease. Starting with 


I he traditional air-conditioning 


1992 models, automakers began to : 
: one of the oils that are compatible 
: with it. Simple replacements like 

: this could cost less than $100, but 
: because R-134a is a less efficient 

. refrigerant than R12, the new sys- 
. tem may not cool as well as the 

: original. 


redesign their air-conditioning sys- 
tems to accept a new, ozone-friend- 
ly refrigerant known as R134a. By 
1995. all new cars with air condi- 
tioning must use R134a. 

What does that mean if you own 
one of the 140 million vehicles on 
the road with an R12 system? 
When R12 supplies are exhausted 
or prohibitively expensive, you'll 
have two choices if your air condi- 
tioner needs fixing: sweat it out, or 
retrofit your vehicle to work with 
R134a. 

Many newer cars and light trucks 


have R12 systems designed to work : 


MAKING THe SwrircH 
When the air conditioning in your car 


breaks down, you may have to re- 
place the R12 (Freon) refrigerant 


with R-134a. It’s more than a simple 


replacement of fluids; R-134a con- 
sists of smaller molecules 


than the R12 it replaces ZA 


and requires special 
parts to work properly. 
R-134a is also a less ef- 
ficient refrigerant and 
may require enhance- 
ment of certain parts to 
cool as well as R12. 


ark, SWITCH 
ust be changed to 
accommodate different 
pressure in the air-condi- 
tioning system. 
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AIR CONDITIONING 
WHAT To Expect In RETROFITS 


BY WADE HOYT 


: with either refrigerant. In these 

: cases, the retrofit may be a simple 

- swap in which the mechanic draws 

: the old R12 into his recycling equip- 
: ment, flushes out mineral oil (which 
lubricates the compressor) from the 
` old system, then installs a few spe- 


cial parts, the R-134a itself, and 


Other cars may need more work. 


| R-134a is incompatible with some 
: materials in older air-conditioning — : 
: systems. It's also a smaller molecule : 
: than R12, so it leaks out more easi- : 
: |y. On some cars, you may have to 
: replace seals, hoses, pressure 

: switches, the accumulator or receiv- 


er-dryer, fan, condenser, or even the 


R12 SERVICE VALVE 


: compressor itself. Such jobs could 
; easily top $1,000. 


Knowing that air conditioners 


: need periodic service, automakers 
: are beginning to issue model-by- 

: model procedures for adapting old 
: systems to the new refrigerant. 

: Volvo already has retrofit kits for its : 
: 1985-90 700 and 200 models. 

: They include $50 worth of parts 

: and require about $240 in materi- 
: als and labor. 


GM has a gargantuan task at 


: hand, since it has 1,140 aircondi- 

: tioning/powertrain combinations to 
: test. A few modetspecific retrofit 

: procedures have been outlined, but 
: only for early Saturns and 1991-93 : 
: recovery equipment. It’s illegal to 

: vent R12 into the atmosphere— 

: and after this month, only mechan- 
: ics with recognized air-conditioning 

: certification will be able to purchase 
: refrigerant. 


H-cars (Buick LeSabre /Olds 88). 
Ford expects eventually to issue 


: 80 to 90 modelspecific kits for 

: 1988 and newer vehicles. The kits 
: are said to maintain the same per- 
: formance as the original R12 sys- 


j 
Iii 


: tems. Some will be quite elaborate, 
: including new spoilers and fans 

: designed to increase airflow 

: through the condenser. Chrysler, 

` rather than issue kits, will offer 

: modekspecific instructions for ‘88 

: and newer vehicles. 


Is a retrofit worth doing? Not if 


: your R12 system is working fine. If, 
: on the other hand, the system is 

. malfunctioning and the R12 has 

: already leaked out, you have an 

: economic decision to make. 


Retrofit kits and procedures will 


soon be available to independent 
: shops as well as dealers. It’s not a 
: do-it-yourselfer—it requires a pro- 


fessional with the proper refrigerant 


In the best-case scenario, the mineral be enlmaced to ber 
dekh by " MM enolate REFRIGERANT HOSES sep a n 
a aw service sid dompna ae ae Cars from 1992 on are fitted with g effidendes 

secre mu alee UR 

UM M these hoses replaced. 


MARIO FERRO 
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SAFETY 
Licur or DAY 


n an effort to make its vehicles safer, 

General Motors plans to introduce 

daytime running lights (DRL) in all 
its cars beginning with the 1995 model 
year. 

The system activates the car's head- 
lights anytime the engine is started. 
The headlights burn at about 80 per- 


R&D 
CARBON-FiIBER 
AXLES 


British inventor is refining 
N axle design that would 
o away with convention- 
al suspension systems. 
Tim Roper is working with 
the University of Plymouth in 


design would be ten times 
lighter than the conventional 
axle/suspension setup now 
used in trucks and automo- 
biles, estimates the inventor. 
But while composite materi- 
als such as carbon fiber are 
light, they are also bulky, 
points out Gibb Grace of 
Ford's European office. 
Replacing the metal drive- 
shaft of Ford's Fiesta with one 


size of the original. "In cars, 
packaging is becoming more 
important than weight," 
Grace says. 

Whereas Roper's invention 
may not enhance the current 
generation of vehicles plying 
the road, future cars may be 
ideal for it. "This design is 
really aimed at new vehicles, 
where the idea is that you 
have such a light product that 


cent of low-beam intensity, improving England to develop an oval- made of carbon fiber would ^ you only need a small em- 
p»  thecar's visibility during the day. shaped carbon-fiber axle that ^ require a part three times the — gine," says Roper. 
Studies show that the idea works. flexes up and down but | 
Since Sweden, Finland, and Norway remains rigid on its horizon- big Š 
mandated DRLs, multiple-car acci- tol axis. 5 
dents dropped 23 percent, 37 percent, “On non-driven ; 
and 40 percent, respectively. Canada wheels, you would 
has also seen a drop in multiple-car just have a normal 
, accidents since requiring DRLs in all axle going 
vehicles sold since 1990. through them to 
In the United States, a six-month a hub," explains 7 
test on 1,500 cars in eight cities spon- Roper. “On driv- ^N 
sored by Avis noted that damage en wheels, you i. 
severity in cars fitted with DRLs was would have a drive- ng 
69 percent less than other cars in its shaft going through FLEXING MOTION 
rental fleet. The reason is simple, says the hub.” 
Avis Chairman Joseph V. Vittoria: A six-footlong axle of Roper — A live axle: A British inventor is working on a carbon-fiber axle 
“Cars are more visible to other drivers that would replace conventional suspension systems. 
when the headlights are on.” : 
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Keep your car's interior clean with the new, portable Little Green Clean Machine. It's big on lifting out dirt and stains. 
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EARTH'S SURFACE IS COVERED BY WAT ER. 
JEEP COVERS THE REST. 


There are still a few places on the planet that 
you wont find a Jeep. But barring the vast expanse 
of oceans and endless miles of seas, a Jeep vehicle 
will take you virtually anywhere you want to go. 

At the heart of this incredible range is four- 
wheel drive. Jeep defined it. Jeep refined it. To set 
these vehicles apart from everything else on the 
face of the earth. And you apart from the rest of the 
world. Jeep makes 4WD available to you on the 


legendary Jeep Wrangler. The classic Jeep Cherokee. 
And the award-winning Jeep Grand Cherokee. 

Of course, the only way to truly appreciate 
the capability of a Jeep is to experience it first- 
hand. Please call 1-800-925-JEEP for test drive 
information. Then let your sense of adventure take 
you to the ends of the earth. 


There's Only One jeep S 


A Division of the Chrysler Corporation. 


Always wear your seat belt. Jeep is a registered trademark of Chrysler Corporation. 


AUTOMOTIVE 


ENGINES 
On-AGaiIn, Orr-AcAIN 


T 


he engine dies when I brake for a 
red light. It’s stalled, I think. But 
when I squeeze the accelerator, the 
engine springs to life. At the next traffic 
holdup, I know what to expect on this 
test drive in Volkswagen's Golf Ecomat- 
ic, whose diesel engine cuts off every 
time you lift the throttle pedal and 
starts again with the next jab. 
. At the heart of the Ecomatic is a 
highly sophisticated electronic unit 
with inputs from a score of sensors. 
When the driver removes his foot from 
the throttle, the fuel supply to the injec- 
tion pump is cut off, stopping the en- 
gine. The next pedal movement switch- 
es on a starter motor and restores fuel 
flow. A diesel engine is particularly 
suitable for this stop-start application, 
since when warm it fires on the first 
compression stroke. 

The on-again, off-again nature of 
VW's Ecomatic adds up to substantial 
reductions in fuel consumption and ex- 
haust emissions. That's because in ur- 
ban traffic a car can spend as much as 
60 percent of its time waiting to move. 
By shutting off the engine when the car 
is at rest, fuel consumption drops 22 
percent compared with the standard 


| ODYSSEY: 
THE PERSONAL Jer 


he challenge for minivan manu- : | 
| tees is to build vehicles with : 

carlike handling but with the in- : 
terior space of a covered truck. Hon- : 
da's answer to this dilemma is the 
Odyssey, an Accord-based minivan 
that will appear in showrooms in 
1995. : 
The Odyssey shares engines with : | — 
the Accord, but retuning has yield- : | 
ed 140 horsepower and 145 foot- : | — 
pounds of torque at 4,500 rpm 
from the 2.2-liter, 16-valve, 4- 


SAFETY 


SOUNDING Our 
Air BAGS 


ne safety nightmare you 

shouldn’t have to worry 

about is an air bag that 
fails to inflate during an acci- 
dent. But that can happen if 
the bag's inflator—the device 
responsible for generating the 
rush of nitrogen that triggers 
the air bag—is improperly 
welded. 

The inflator consists of sever- 

al concentric metal chambers 
holding different chemicals. 


When they mix, they react to 
produce nitrogen gas that 


inflates the bag. In an accident, 


the chamber walls are 
designed to collapse and mix 
the chemicals to inflate the 
bag. But a hole caused by 
faulty welding in the walls of 
one of the compartments can 
allow the chemicals to leak 
out, rendering the bag useless. 
Making matters worse: Most 
crucial weld joints occur inside 
the complicated metal inflators, 
where they can't be seen. 

Now the National Institute of 
Standards and Technology has 
come up with a tool to address 
the situation. It's an ultrasound 


device that probes air bag 
inflators with high-frequency 
sound waves that provide far 
more detail than the ultra- 
sound scans used in hospitals. 
In tests conducted with Morton 
Automotive Safety Devices, the 
leading manufacturer of air 
bag inflators, the NIST device 
has been able to detect holes 
in inflators as small as one mit 
limeter. 

After additional testing, 
Morton plans to install NIST- 
derived ultrasound devices in 
its plant to inspect inflators . 
coming off the assembly line. 
Now, that’s peace of mind. 
—Robert Langreth 


64-horsepower diesel; carbon dioxide 
and unburned hydrocarbons are re- 
duced by 25 percent; and carbon 
monoxide emissions are trimmed by 
more than 30 percent. 

After a few initial adjustment prob- 
lems, I find the car very relaxing to 
drive. After the engine warms up, it 
never idles, but stops when there is no 
pedal pressure. The clutch is automati- 
cally disengaged. To move from rest, 
you select first gear and hit the gas, 
which simultaneously starts the en- 


Dena- ie 


gine and engages the clutch. Engine 
cutoff also occurs on downhill descents; 
for engine braking, the driver can can- 
cel the Ecomatic function with a switch 
at the end of the wiper stalk. 

The unusual powerplant has gone 
through more than a decade of tests 
and refinements and has been avail- 
able as an option in Europe for about a 
year. Given the limited enthusiasm for 
diesel engines in the United States, 
VW doubts the car will be sold here. 
—David Scott 


“PJ” or “personal jet,” 
and engineers strove to 
make the Odyssey look 
like its namesake. The 
six-passenger version 
employs a walk-through 
“theater floor” with an 
aisle leading to the rear 
seats, which are slightly 
higher than seats in the 
front. The jet theme 
seemed appropriate for 
Honda's new course at 

: Takasu, which in 
2 Japanese means "where 
Š the hawks live": | count- 


——— — 1a 


cylinder powerplant. The Odyssey 
also enjoys larger disc brakes and 
larger tires than the Accord, along 


suspension. 

The new minivan felt very stable on 
Honda's new winding mountainrroad 
circuit in northern Japan, where | 
drove the vehicle. The Odyssey is 
lower and narrower than the 
American-made minivans. Engineers 


7 we for two amaru rear Mi "m 
: than the sliding door that has become : 
: a minivan hallmark; although hinged 

: doors can nick cars in a parking lot, 
with in-wheel double-wishbone rear : 


: with American minivans with its 

: retractable rear seat. With the back- 
: rest folded down, the whole seat 

: can be flipped backward and stowed 


: in the flor p the need to 
: remove the seat to load cargo. The 
: seat can also be pivoted to face the 
: rear for tailgate parties, for example. : 


: they are much easier to open than — : And in the seven-passenger version, 
: sliding doors and provide quick access : the center bench and the rear seat 

: to seats on all sides. : both fold down to form a daybed. In 
: The Odyssey also parts company — : the six-passenger version, the cap- 


: tain’s seats in the second row fold 
; Up for easy removal. 


During its development, the 


3 Odyssey went by the code name 


POPULAR SCIENCE NOVEMBER 1994 © 45 


: : ed at least 20 raptors circling above 
: my personal jet after | had piloted it 
: around the circuit. 


The Odyssey is a lot more afford- 


: able than a private plane, but 

: with prices expected to start ot 

: about $22,000, it will be one of 

: the most expensive minivans on 

: the market. Extras such as a sun- 

: roof and alloy wheels could run the 
: price up some $4,000. 

: —4. Stover 
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STP Gas Treatment Offer - 
MAIL THIS COUPON WITH REQUIRED 
PROOFS OF PURCHASE FOR YOUR 
FREE 6-MONTH 
| MAGAZINE SUBSCRIPTION 
| To receive your FREE 6-month magazine subscrip- | 
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Lite Bic Mazpa 
T he designers of Mazda's reengineered 


1995 Protege have pulled off a packaging 


triumph. The interior of the small sedan 
nearly matches the cabin volume of Infiniti’s 
luxury Q45. An arched roofline gives the new 
Protege surprising rear-seat roominess. Details 


spacious feel. Another strong point: The Pro- 
tege's trunk has ample space. 
Proteges now come in three trim levels. The 


base DX and midlevel LX cars share a new 1.5- 
liter powerplant producing 92 horsepower and 


96 foot-pounds of torque. Amenities such as 
dual front air bags, power steering, and a tilt 


: steering column are standard on both. The 

. fancy ES version comes with antilock brakes, 

. air conditioning, and a revised version of the 

. former Protege's 1.8-iter engine that develops 
. 122 horsepower and 117 foot-pounds of 

. torque. Both of these engines are smooth and 
. rev willingly above 6,000 rpm. 


Mazda paid a lot of attention to making the 


. Protege quiet and solid. Ride is comfortable 
like concave inner door panels contribute to the - 
: body roll in turns. Visibility through the large 

: glass area is excellent, with no scary blind 

: spots. In all, the new Protege belongs with the 
- Honda Civic and Toyota Corolla on the list of 

: cars to consider when compact is what's need- 
- ed. Base prices range from $12,000 to 

: $16,145.—Stuart F Brown 


and handling competent, without excessive 


MATERIALS 
A New Purace For PazaAsriC 


Parts Division of Hoechst 

Celanese is being tested for use 
as a lower piston ring in automobile en- 
gines. Initial studies show it will im- 
prove economy, boost power, lower 
emissions, and reduce catalytic-con- 
verter wear. 

A typical piston has three rings. The 
top two are compression rings, which 
seal the piston in the cylinder. The seal 
traps the forces of combustion in the 
space above the piston to minimize 
compression loss. The third, or oil ring, 
scrapes excess oil from the cylinder 
walls, preventing it from being drawn 
up and burned in the combustion area. 

By design, a conventional steel oil 
ring is held tight against the cylinder 
wall by a built-in serpentine spring. 
This strong outward pressure is neces- 
sary to ensure that the steel ring con- 
forms to the slight out-of-round shape 
common to all engine cylinders. But 
the same high pressure also produces 


A new plastic from the Performance 


power-robbing friction within the en- 
gine. As much as 10 percent of the to- 
tal friction in an engine is created by 
the oil rings. 

In contrast, oil rings made of Cela- 
zole, Hoechst's brand name for polyben- 
zimidazole (PBI) plastic, conform more 
easily to an out-of-round cylinder. This 
means the outward spring tension re- 
quired to create a good oil seal is one- 
third to one-half that of a conventional 
ring. Lower spring tension translates 
into less friction and less drag on the 
engine. The result is measurably high- 
er power and fuel economy. 

In addition, because Celazole rings 
are more elastic than steel, they seal 
better. This reduces the amount of oil 
that gets into the combustion chamber, 
drastically cutting exhaust emissions. 
And because burned oil contains zinc 
phosphate residue, known to foul cata- 
lysts, catalytic-converter life is expect- 
ed to increase. 

The rings are being tested in a 5.7- 
liter Chevrolet racing engine by piston 
manufacturer Total Seal. At least one 
major U.S. automaker is considering 
the plastic rings for production en- 


gines.—CGerry Kobe PE 


^- 
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Cool 


No matter what kind of car 
you drive, STP Gas Treatment 
helps remove the water that 
leads to gas line freeze. And unlike 


. gas line antifreeze, our unique gas treat- 


ave frozen fuel lines. 


ment formula works to reduce intake valve 
deposits and prevent clogged injectors. 
Just one bottle every time you fill up is the 
perfect antidote to winter. VVhether your 
car is cool, not-so-cool, or just really cold. 


EDITED BY MICHAEL ANTONOFF 


COMMUNICATIONS 
CB’s Bic COMEBACK 


ly. CB manufacturers reported 6- 

to-9 percent growth in their mar- 
ket last year and expect a similar gain 
this year. It’s gotten to the point 
where, for the first time since 1976, 
there's even a CB shortage. 

Why the resurgence in the 1970s 
version of wireless communications? 
It’s the high cost of cellular service. 
The people coming back to CBs are of- 
ten female cellular users who want to 
be able to call for help from their cars 
in an emergency but are tired of pay- 
ing monthly access charges. The CBs 
have also become popular with chatty 
teenagers who can't afford to pay their 
own phone bills. 

Cobra, among other manufacturers, 
hopes to cash in on the emergency ser- 
vice trend with a new line of roadside 
assistance packages. For approxi- 
mately $70, you get a basic kit with a 
standard 40-channel CB, magnetic 
car-roof antenna, and help flag. When 
you turn on the CB, it automatically 
tunes to channel 9, the emergency fre- 
quency that police monitor. 

If you live in a climate where roads 
become treacherous during the win- 


C. band radios are back. Real- 


48 « POPULAR SCIENCE NOVEMBER 1994 


ter, you may want to get Cobra's 23 
SOS Weather CB kit, a model that 
has preset weather channels and a 
knob to switch between three of them. 

For those who don't want to bother 
with setup, there are Uniden's hand- 
held unit, the size of a walkie-talkie, 
and Midland's 75-800, the smallest to 
date, the size of a cellular phone. (It's 
even designed to look like one.) The 
handheld format, a few years old, has 
also gained popularity with outdoor 

sports enthusiasts, especially 
campers. 

By the way, if you pick up a CB 
and start talking about 
"Smokey" and your “good bud- 
dy," youre likely to be laugh- 
ed off the air. The rule of 
the day is to speak nor- 
mally.—Suzanne 

Kantra 


Cobra's 10 SOS Emergency CB Kit and Uniden's 
Pro 340XL provide low-cost communications al- 
ternatives when you need help. 


trapped into the cockpit, | 
VIRTUAL S looked over my shoulder 
ITY and saw the seven other 

gunners on my strategic combat 
team. Once airborne, we used 
line-of-sight targeting technolo- 


Riders at Japan’s Joypolis share a virtual view. 


TELEVISION 
ENERGY-EFFICIENT SETS 
Itimately, too much energy is 
U your TV's enemy. Dissipated as 
heat, that power is the major 
cause of failed components. 

That's why, in the past 25 years, TVs 
have become 80 percent more energy 
efficient. Today's 20-inch color set draws 
less juice than a 100-watt light bulb. 

But could TVs become still more effi- 
cient? That's a question posed by the 
Department of Energy, as mandated 
by the Energy Policy Conservation Act. 
DOE is considering placing energy- 
age caps on color sets with a diagonal 
screen size of 13 to 33 inches—95 per- 
cent of the $5 billion U.S. market. 

How do you save energy in a TV? 
DOE suggests that manufacturers 
might reduce stand-by power, which is 
juice drawn even when the screen is 
off; use “switching type" power sup- 
plies (already fairly common); and 
adopt screen displays that are even 
stingier in their energy use. 

Manufacturers worry that they 
might be forced to reduce brightness, 
which consumers won't like, and re- 
move such built-in features as cable- 
TV converters and return them to the 
set top. They are also concerned that 
energy-efficiency measures could cur- 
tail development of new technologies, 
such as high-definition TV. 

After considering all comments pre- 
sented in public meetings, the DOE 
will eventually publish a final 
ruling.—Mariette DiChristina 


gy to fire missiles at the enemy. 
| was testing a ride at Sega 

Enterprises’ new Joypolis minia- 
ture theme park in Yokohama, 
Japan. The VR-1 Space Mission 
ride | was on used head-mount- 
ed displays to show enemy air- 
craft approaching from all direc- 
tions, while our capsule pitched 
and rolled on pistons synchro- 
nized to the scenes. 

In another ride called Ghost 
Hunters, | aimed a “blaster 
beam" at ghosts. 

Sega's attempt to pack 
theme park excitement into 
small, conveniently located in- 
| door arcades is not a bold step 
forward for virtual reality 
| games, but it was still fun. One 
may open in Los Angeles next 
year.—Dennis Normile 
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THE HUNT FOR 
LOW PRICES IS OVER. 


emington Centerfire, Winchester 
uper-X. 20 rounds per parages assorted 
ullet weights. 30-30. Your choice. 


SALE PRICE. 
243, .270, .308 Winchester 97 


0-06 Springfield, 
35 Remington. Your choice, SALE PRICE. 9,97 
remington 7mm mag. SALE PRICE. 12.97 


Remington/Winchester Express 
Rifled or SuperX Rifled Slugs. 12- or 


20-gauge. Your choice. 


NII 
97 


Solid™ Rifled Slug. 


Everyday low price. 7. 
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- A Remington/Winchester Buck Shot. 
M ame v : n | T 5 rounds per i L2 gouge ——— 
Cm TR WIN. SD are ; E CNN || SO 05 i 20- 3 y" RESCUE | l 
Trebark” Universal Rainjacket. Keep warm and dry this season with Von Mom ut 
this flonneHined rainjacket. Roll-up, hidden hood with drawstrings, | 
femington/ Winchester Pheasant snap front and snap-closure cuffs. SALE PRICE. uis SIE Pio 57 
ood. 12- or 20-gauge, in select shot 07 Express 2%" O0-buck. 
izes. 25 rounds per box. Your choice. Blaze Orange Rainjacket. SALE PRICE. 9.97 | di id 
SALE PRICE. ROO SALE PRICE. 3.97 


New England SingleShot, 12-Gauge Shotgun. With SALE PRICE. 
28" barrel; 20-gauge or 410-gauge, with 26° barrel. 
Gauges/Chokes vary by store. Your choice. 


Lo. 5 i mac LL Ti = 2C SS VS ee ee er 


bs “Savage Centerfire Rifle. This boltaction rifle Everyday low price. 
features a 22" alloysteel barrel. Caliber 
choices vary by store. Model 1 1OCB. 


: | | Sale prices effective October 23-November 5, 1994, at all continental U.S.A. Kmart stores, 
Ze PENA except in Florida, and the California counties of Los Angeles, San Bernadino, and San Diego. 


Camouflage patterns may vary by state or area of the country due to local restrictions. All patterns 
and garments are not available in all Kmart stores. Ammo manufacturers will vary by store location. 
Ammo available in most stores. 
Call 1-800-866-0086 for the location of your nearest Kmart store, Pharmacy or Auto Service Center & 


Kmart FIREARMS AND AMMUNITION POLICY 


Field Locker 53000 = or Kent 5 


0 Ha 
protects your ifle/ sholg yn when rane in Use. 


Field rer T ouble Gun Case. Completely separates firearms in indi- 
vidual samen! 3 go high mount scoped rifles or 30’ barrel shotguns. 
Airline approved and lockable. Model 53200. SALE PRICE. 


96 


Sharp Brond Hunting Knives. Choose 


America's best knife value. Stainless steel 


WIRE Seit 
E: = 

Sharp Brand 
«nives, only 


Lj Cu i 


Imperial Schrade” Knives. Choose 
from a wide se i tion of knives that have 
stood for quality for over 90 years. 
Made i in the U.S.A. Model LBZ & 1525F 


shown here. 


SALE PRICE. 7? 


SALE PRICE 


Buck Hunting Knives. Choose from an 
assoriment of America’s finest quali y 
knives. Hunter 110, Special 119 ana 
Pathfinder 105 shown here with quality 
leather sheaths. Your choice. 


Other select 
| I â. 
B UCE ETIES, 
only 19.99 each 


CCI Mini Neg Ammo. .22 long range 
cartridges. Hollow point or stingers. 


Your choice.** 
** Stingers, Everyday low price. 


SALE PRICE. 


from a wide variely of select t Sharp knives. 


blades offer years of service. Your choice. 


SALE PRICE. 997 | 


Hop 's Sto-Put Target | 
weight and n table. Exc! diia ve sion 
arm designed for singes o or doubles. 


SALE PRICE. 


Champion Yellow Dome C oy T gets. 
For recreational shooting, Box of 90. 


Everyday low price. 


Aladdin Stanley Steel B: 
32-oz. insulated bottle, with P 
stopper; dial to control the tlow: 


SALE PRICE. LPS 


! 
Puagedq 
D JAM 


urthea T 


ile 
Do 


Master” Gun ws one attaches 
ger guard of rifles, shotguns and 

hang uns. Helps peer theft and 

protec against unauthorized users. 


SALE PRICE. '. 


Gerber Muli Purpose P liers: A must 
for every outdoorsman. ul 
for easy one-hand operatic ion. E lools 
in one. Limited lifetime warrant, 


SALE PRICE. ^ 4 £ ( 


Tasco Riflescope. pas} |" tube, 4-power 


rillescope, fogproot. 997 
Everyday low price. 


Tasco Riflescope. 3-9x32D, 3- to 9-power, 


fogproof, 1" tube, 4-plex 997 


distance. 
Everyday low price. 
Bushnell Sportview Scope 3x-9x, 40mm 
wide angle. Fully fogproot/ 97 
waterproof. 
Everyday low price. 
Bushnell Sporiview oe . 35x J0xA5mm 
wide angle. Fully i 07 
waterproof. o 
Everyday low price. 
22 Riflescopes 4 x5D, Everyday low price. 797 
22 Ritlescopes 3-/x20D, Everyday low price. 19.97 
'93 mode! scopes al special reduced prices. 


MTM Cose-Gard™ Portable Maintenance 
Center. Holds rifles and shotguns for cleaning 
and maintenance. Features padded gun forks 
and sliding seethru dust covers. 


SALE PRICE. 7% 


Hoppe's Gun Cleaning Kits. 
Universal kits for rifles and shot 
guns. Kits include cleaning rod, 
rod-end accessories, No. 9 
lubricating oil, patch cloths, and 
powder solvent. Your choice. 


SALE PRICE. | 96 


Winchester Torget loads. 
Double A. 25 il per box. 
Recommended for fall trap and 
skeet shooting. 


| Homak Steel Cun Cabinet. The model 3030 
ee ee cabinet safely and eme stores 12 guns 
| EM A2 oul x ion Pispa protection and two 
s anti-drill locks. SALE PRICE. 
orton Booth Wooden Cabinet. This fully 16 a 


| Homak 8-Gun 
FsSembled solid-pine nite t securely holds six Cobia 


ns. Etched-glass deer motif door with two locks. — Model 3000, 


odel 306K. SALE PRICE. 1099 SALE PRICE. 88.46 
aton Booth - 
Gin pp i ; Farther tog hl 


M 164.97 


: on other select instock gun cabinets. Firearms and ammo are not sold in all stores due to local laws and ordinances. 


a dime accessories shown in cabinets and cases are not included. 


| ® 


20%. OFF ALL IN-STOCK HUNTING CLOTHING. 


Trebark? Universal lightweight 
Coveralls. 5 oz. 100% p D M yester 
fill. Large pockets to hold most ol 


your needed accessories. 


Trebork' — 

Shirt. E yweig h 1008 i 
cotton a Poublenesdle 
outside with two-ply yoke. 
Winchester Brush Buster Pants. 
Made of durable twill fabric f 
long: lasting wear. Wate rprool 
innerseat f condi 
tions. Durable sni: Es 
construction. 

All pant styles not available in all stores. 
Winchester Reversible Insulated 
Vest. Reversible Trebark® to blaze 
orange. Polyester mat with 6 oz 


polytill. Available sizes, M-2XL. 


Trebark? Universal Bomber 
Hes. laus wil OU aap te 


lied Pandwam dida nock ets. 


Trebark? Thermal Hooded 
Sweatshirt. Triple-layer jacket 
with thermal lining. 50/50 
cotton/polyester shell. 
MultiPocket Fanny Pack. 
SALE PRICE. 8.96 

Tasco Shooters Closses. 
SALE PRICE. 7.46 


Arctex Mens Shing/ Pants/Underwear. 
50% Kodel*/ 50% cotton outer with 100% 
bulk Orlon? fleeced interior. S-M-L-XL. White 


top and bottom. SALE PRICE. a 


2XL SALE PRICE, 8.4 7eo. 

Navy or khaki {not e nj 

lop and bottom. SALE PRICE. 9447s. 
2XL. SALE PRICE "1047... 


ro [I al r exc abes | | 
15% otf all other in-stock thermal underwear 


Trebark® Backpack or Duffle Bag. Heavy-duty twill 
construction, Rug ed Zippers, nae 
Adjustable shoulde 


tor outdoorsmernt 
r straps. Your choice. 


SALE PRICE. | " 


20% OFF 


Northwest Territory Rubber Hip Boots. ^mi Perte Hats, 
100% waterproof, vulcanized rubber; laminated B Su acm 
to fabric sheeting. Insulated feet. m a glove afa sock styles may vary 
SALE PRICE. 07 oy store locaton 
Rubber Chest Waders. | Sale prices effective October 23-November 5, 1994, at all continental U.S.A. Kmart stores, 


SALE PRICE. 29. 97 except in Florida, and the California counties of Los Angeles, San Bernadino, and San Diego. ® 


ELECTRONIC 


FREQUENCY BANDS 


RADIO 
SEEK PROTECTION 


low through on their plans to launch 

fleets of small communications satel- 
lites, the airwaves could get very 
crowded. Astronomers are not taking 
this matter lying down. “The signals 
we listen to are hundreds of billions of 
times weaker than terrestrial radio sig- 


| Motorola and other companies fol- 


nals, so it doesn't take much to com- 
pletely disrupt our observations," ex- 
plains Andrew Clegg, a radio as- 
tronomer in the Electromagnetic 
Spectrum Management Unit of the 
National Science Foundation. “We 
can't change the frequencies 
that natural sources emit, but 
commercial users can adjust 
the frequencies at which they 
transmit." 

The Federal Communica- 
tions Commission has draft- 
ed regulations for sharing the 
radio spectrum among scien- 
tists trying to study the cos- 
mos and companies planning 
to provide mobile-phone ser- 
vice. The most important 
would ban satellite communi- 
cations in select frequency 
bands near the Arecibo Ob- 
servatory in Puerto Rico, the 
Green Bank Telescope in 
West Virginia, the Very 
Large Array in New Mexico, 
and a dozen other U.S. facili- 
ties during astronomical ob- 
servations. The Commission 
is expected to adopt final 
rules this fall. 

The FCC proposals have 
earned the support of as- 
tronomers and the telecom- 
munications industry. “It’s 
been a long haul, but the process is 
working,” comments John Windolph, a 
spokesperson for the Motorola-led con- 
sortium, Iridium Inc. Clegg agrees: 
“We all want to use the spectrum, 
which means we have to get together 
so that it can be used in ways that ben- 
efit all of us."—Steve Nadis 


JOHN MCKINLEY 


: minor uproar in England, 


i : Scientists are split on whether 
HEAD-MOUNTED © prompting the British Health — : to take the issue seriously. “AF 
DISTRESS ; and Safety Executive—o gov- : though there are some real ef- 
: emment regulatory agency— — : fects, it’s not certain whether 
an virtual reality make you : to start its own investigation. = they are sufficient to make 
sick? Yes, according to ex- : — Virtual reality researchers a : [HMDs] a hazard," says John 
periments conducted by — : tribute the apparent effects to — : Wilson of the University of Not- 
the British Defence Research © : several possible causes. First, — : tingham, who is leading the 
Agency. Confirming what some : VR systems usually have a lag : Health and Safety Executive 
users of VR headsets have long : time between when the user — : study. On the other hand, Mike 
suspected, researchers there  : moves and when the display is. : Griffin from Colt Virtual Reality 
have found that 89 of 146 oth- : updated; users, accustomed to : in Havant, England, worries 
erwise healthy adults suffered : this lag, may become confused : that too much VR could permo- 
temporary nausea, dizziness, or : when they take the helmet off. : nently harm children's develop- 
impaired vision after using a VR : Moreover, VR creates an illusion : ing visual systems. “If adults 
helmet-mounted display (HMD) : of three dimensions, even : get sick after 20 minutes,” 
for just 20 minutes. Eight be- — : though the screen actually re- — : says Griffin, “imagine what 
came so nauseated they could- : mains at a fixed distance from : might happen to a child who 
n't finish the 20-minute period. : a wearer's eye. This may dis- — : plays eight hours a day." 
The findings have caused a — : rupt depth perception later. — : ——Robert Langreth 


RADIO 
WIRELESS DINNER BELL 


Corp. has asked the FCC to allo- 
cate part of the radio spectrum to unli- 


censed two-way calling within a mile ro- 
dius. The proposed Family Radio Service 
would use the 462-467 MHz band now oc- 
cupied by taxi and delivery truck dispatch- 
ers. Palm-size walkie-talkies could be used 
by parents, for example, to alert their kids 
that it’s time to leave the shopping mall. 
The system could also be used by citizen 
patrols to fight crime.—S. K. 


SMART CARDS 
Bic Carp On Campus 


omeday, we may all have an ID 
card that unlocks doors, makes 
phone calls, and lets us buy any- 
thing from vending machine snacks to 
snow tires. But that day is today for 
some college students. 
MCI’s new campusMCI system en- 
ables colleges to issue students a sin- 
gle card that, among other 


The credit, debit, and identity card 
even unlocks doors. 


things, can serve as a photo ID, a door 
key, a telephone calling card, a debit 
card, and a bank ATM card. Students 
could also use such a card to pay for 
tuition, register for classes, borrow li- 
brary books, and purchase cafeteria 
meals. 

The Campus Connections card, as 
it’s called, looks like a standard credit 
card with a digitized photo but has 
two magnetic stripes: one for point-of- 
sale transactions, the other for debit 
transactions. MCI is now working 
with a number of colleges, with Flori- 
da State University being the first to 
use the system extensively. The 
schools save money on paperwork and 
typically receive a portion of the rev- 
enues from phone calls and off-cam- 
pus transactions. 

The card makes campus life a little 
easier and safer for students, who 
don't have to juggle multiple cards or 
carry much cash. But it can’t improve 
the cafeteria food.—Chris O'Malley 
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EP Hanos Ou 


Z JuKEBOX | © 
| SATURDAY 


display and 
= numeric buttons. : 
E .. The remote's LCD of- 
E fers access to advanced 
functions; it conceals numeric 
penes : discprogramming buttons and other : 
T : nordtransport controls under a flip lid. 
f prying open jewel boxes to feed : Whereas loading the Sony is a 
| a low-capacity compact disc : breeze, loading the JVC involves 
changer is endless work, a 100- = putting each disc in a flimsy tray, 
CD player could alleviate the stress. : then sliding each tray into the trans- 
So | tested Sony's CDP-CX100, ——— : port's closely spaced slots. This must 
JVC's XL-MC100, and Pioneer's PD- : be done patiently and under a bright 
F100. The models provide three dis- : light. Programming, though, is easy 
tinct approaches to myriad-disc : from the control units front panel — : 
management. : and slightly harder using the remote. : 
The Sony sports a compact but : 
odd shape. Though discs load verti- 
cally into a numbered tray at the 
front, the carousel in the back | 
mokes that portion of the player sev- : 
eral inches taller. 
Loading discs into numbered slots 
using Sony's jog/shuttle dial (also 
on the remote) to whip the tray 
around is the easy part. Learning to 
program disc and track selections de- : 
mands more attention. Sony's pro- — : 


gramming logic requires an extra : SONY 
keystroke (Enter) for every selection. : MODEL — CDP-CX100 
It can corral discs into ten Group | PRICE $1,200 
a ge aes ^: | HEIGHT/WIDTH/DEPTH — 9.5x17x18.6 
partitioning the player and prevent- 
ing, say, heavy-metatoriented teens — MAXIMUM ACCESS — 13 
from inadvertently triggering the Bar- | TIME (sec.) 
ney song. : — 

The sound is average. You're pay-  : DISC GROUPINGS 10 
ing for advanced disc capacity and us- : | COSMETICS good 
er features, not for sophisticated digi- : ERGONOMICS — very good 
taHto-analog conversion. 

JVC’s changer comes in an unusual. : MECHANICS excellent 
two-piece configuration. A small rack- : PERFORMANCE good 


size box contains the main controls — : 
and circuitry. The larger disctransport 
box stores discs horizontally (not ver- : 
tically, as with the other models) in : 
magazine-type trays. 

The control unit includes an amber 


E 
Ja NN Ts 
ar - 
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: Backlighting for the remote’s LCD is 
badly needed. 


Among JVC's advanced program 


: ming functions are ten User Files, 

: which can play groups of up to 16 

: discs in programmed order. For 

: sound, JVC's variation of now-com- 

: mon one-bit digita-to-analog conver- 
: Sion is excellent. 


Pioneer's model provides a flip- 


: down panel with four disc compart- 

: ments, each holding 25 discs. The 

: Pioneer is the most cosmetically sub- 
: dued of the three units, with mini- 

: mal controls on the front panel. The 
: back panel includes a CD-synchro 

. jack that enables you to synchronize 
: the CD with a similarly equipped 

. tape machine. 


Disc loading is easy. The 100 discs 


` can be divided into three preference 
: modes. Discs must be catalogued by 
: number, since there is no provision 


for entering a name. (After keying 


. text into the other two changers, I’ve 
: concluded that it's not worth the ef- 
: fort anyway.) 


The JVC sounds the best, though 


: the Pioneer isn't far behind; the 

: Sony, with its slightly abrasive highs, 
lags a little here. However, the ab- 

. sence of digital output on the JVC 

: and Pioneer units will frustrate those 


interested in making digitaHo-digital 


Disk JOCKEYS 


PIONEER 
PD-F100 

$715 
7.5x16.6x15.7 


14 


3 

good 
excellent 
excellent 
very good 


| recordings. Sony has the only outlet. 


The Sony and Pioneer both have id- 


: iot-proof jukebox mechanisms. | had 
: trouble with the JVC. For those who 
: want the bulk of the changer to be 

: totally out of sight, though, JVC's 

; unique two-piece approach is advan- 
: tageous. All the models came within 
: a second or two of each other in ac- 
: cess time—how long it takes to un- 
: load the first disc and start playing 

: the one furthest away. Sony proves 


the most nimble, since its bidirection- 


: ol tray never needs to make more 
; than a half turn. 


Ergonomically, the Pioneer is the 


: dear winner. A big part of its suc- 
cess lies in its programming routine. 


IF it isn't totally instinctive, it certain- 


. ly is easy to figure out. Keep in 

: mind, though, that Pioneer's spartan 

. array of features also requires the 
least thought. 


Sony and JVC both provide 


. binders with enough plastic sleeves 
: to accept the paper covers from 

: their jewel boxes so that you don't 

. have to keep a hundred empty box- 
: es around for reference. Of course, 

. the several hundred dollars you'll 

: save on the Pioneer should more 

` than cover the cost of buying your 

. own binders. 


JVC 
XL-MC100 


$999.95 


Control unit: 4.1x17.1x11.5; 
Player: 14.4x14.2x14.8 


15 
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VIDEOTAPES 


Goinc To New LENGTHS 
sers of the home videocassette format, VHS, 


tapes. The extra hours should be more than suffi- technique and used a ceramic filler for the tape's 
cient to record an entire daytime session of C backcoating. The tape is more expensive to pro- 
SPAN, for instance. dira death. cal te [^ir cette We: 
VHS camera users, meanwhile, will no longer  ST210XZA) carries a list price of $25. Considering 
have to change tapes more often than 8mm cam- that six-hour tapes can often be found for about 


or the compatible Compact VHS (VHS-C) for- corder devotees. Currently, VHS-C tapes run out af- $2, the extra time hardly seems worthwhile—un- 


mat for camcorders are gaining time— 


recording fime, that is. JVC, inventor of VHS and 


ter 20 or 30 minutes in standard play (SP), or 60 — less, for example, you'll be away for two weeks 
or 90 minutes in EP mode. With 8mm video, two- and can’t bear to miss a single Letterman. 


VHS-C, has begun shipping a halfinch cassette that hour cassettes have been standard for some time. Pricing has not yet been announced on the 120- 
iie 107 MS h odini (EP) To allow for thinner tape, JVC strengthened the minute VHS-C cassette (the ST-C40XZ). It’s not ex- 
magnetic layer through a high-viscosity dispersion pected to be available until 1995. 


mode, compared to the six-hour capacity of most 


MICROPROCESSORS 
Pers Win A Byte 


hen a lost pet is found roam- 
W: about, locating its owner 

quickly may save the animal’s 
life. Injecting pets with an identifying 
microchip, a strategy used by several 
California humane societies since 1992, 
is now being implemented nationwide 
to help shelters contact owners. 

The chip, marketed by Infopet Iden- 
tification Systems of Burnsville, Minn 
is implanted via a hypodermic needle, 
between the shoulder blades of any an- 
imal. The procedure is said to be pain- 
less. The chip is dormant, activated on- 
ly by a handheld scanner that picks up 
a radio-frequency transmission that 
provides an identifying serial number. 
Humane societies in major cities, in- 
cluding Chicago and New York, are 
now implanting the chip in strays 
about to be adopted and advising own- 
ers to do the same with their pets. Some 
500,000 pets have been implanted. 

Any animal that is picked up by one 
of these societies is scanned for the 
chip, which is about the size of a grain 
of rice. Infopet keeps a database of the 
names of implanted animals, owner 
names, and also the medical and be- 
havioral history of the animals. A hu- 
mane society official or veterinarian 
using the scanner calls an 800 number 
for that information. 

The technology has also been used 
successfully by zoos to keep medical 
records. Additionally, the chips have 
played a role in helping authorities 
identify owners who have adopted and 
then abandoned their pets. All animals 
given away by branches of the Society 
for Prevention for Cruelty to Animals 
are now being implanted with chips. 
At $5 to $7 each, the chips are cost-effi- 
cient for the humane societies, com- 
pared to some $10 per day to keep a 
stray. Private owners can get a chip 
implant for their pet for $35. A sub- 
scription fee is also required by Infopet 
to keep more than minimal informa- 
tion on file.—Wendi E. Black (ds 
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Health Questions. CD-ROM Answers 
See your favorite software retailer or cu or remit (800) 432-1332, Dept. 170. 
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DOES THE WORK OF 
ONE HUNDRED ELVES. - 


MOITOS — " : Rotary Tool 
— = Variable Speed 
5 000— 30,000 R.P.M 
Ball Bearing Motor 


Deburrs Engraves Polishes Delicate Polishes Engraves Sharpens Cuts Grinds Shapes  Engraves Grooves 
Metal Plastic Silver Sanding Metal Metal Metal Metal Steel Plastic Leather Wood  - 


Grinds Buffs 
Rust Plastic 


Carves Cleans Smoothes Hollows Sands Removes Polishes Cleans X Polishes 
Wood Metal Plastic Wood Rust Brass Jewelry Glass 


The Sears Craftsman Rotary Tool might be the And that's just the beginning. As a special 


most versatile power tool you could value, this model comes with a free 


A — 


t — 
1 des 


own. With up to 30,000 rpm and A 7 100-piece accessory kit, includ- 


dozens of accessories, it easily SS I—À— ing sturdy carrying case with 
removable accessory tray. 


P 


kinds of materials. Let all the elves at your house 


Carve wood, shape plastic, know the Sears Craftsman 


grind metal, cut pipes, polish Rotary Tool would be the 


Model 61056 
silver, sharpen tools, etch glass. SIEAIRS perfect Christmas gift. 


CRAFTSMAN. 


CORDLESS CUTTERS COMPARED 


ee $- aac. Price te " Runtime Recharge — Wght. Mulches? Bags 


(min.) UM im ] (lbs.) dippings? 


" HOME 
TECHNOLOGY | 


EDITED BY JUDITH ANNE GUNTHER 


r lor n | 50 18 2,12 on 
FE | "T À $3 T^ V 
Selk- ET "m PIU $90. US 
OutDoor Toors Ee |l ZA 
3in1 Ryobi $370 16 2,12v 45-60 16 
CORDLESS Mowers Mulchinator » M (COMM T: 
PROLIFERATE 


ust a year or two ago, battery-pow- 
ered lawn mowers were considered 
novelties, appropriate only for 
homeowners with bathtub-size lawns 
and lots of extra money. But by next 
spring, consumers will be able to 
choose from at least seven different 
cordless models with more battery 
power and enough features to justify 
the still-high prices. One model is now 
self-propelled, while another offers in- 
terchangeable batteries for longer run 
time. With capabilities like these, it 
seems these rechargeable machines 
may become mainstream after all. 
Environmental regulations are the 


esi EPA 


£ j " x. =, 2 gy 
WM ^W. oat pean so 4 
not i. z = Am. = 


single biggest reason for the prolifera- 
tion of cordless mowers. Both Califor- 
nia and the Environmental Protection 
Agency have established regulations 
against certain types of gas-powered 
lawn equipment; the first of these rules 
will take effect next year. Several man- 
ufacturers, scrambling to find alterna- 
tives to gasoline engines, have turned 
to battery-driven electric motors [see 
chart]. And others, including Toro, are 


SAFETY 


THis Way Our 


The results? It’s proved some 
common building assumptions 
wrong, according to Colt’s John 
Kendrick. For example, plan- 


intersection of corridors and 
staircases, where people slow 
down to turn the corner. VEGAS 
indicates that adding a triangu- 


working hard to bring their own ver- 
sions out soon. 

Cordless mowers are a mix of bene- 
fits and shortcomings. These machines 
are much quieter than their gas-pow- 
ered brethren, and they don’t require 
the trail of extension cords that electric 
mowers do. But they do need half a day 
or more to recharge, and they then op- 
erate for an average of about an hour 
—even less if used in high, thick grass. 


ENERGY EFFICIENCY 
R-2000 Gets TOUGHER 


ners often assume that halving lar easement speeds things con- or more than 12 years, Canadian 

= ver wonder whether you'd the width of a door will halve siderably. F homebuilders have used the R- 
escape alive if your apart- the exit rate. In actuality, For homeowners, the pro- 2000 standards as a lodestar for 

= Ment caught fire? VEGAS, VEGAS shows, merely a small gram vividly affirms what ex- energy efficiency. Recently, those stan- 


the first virtual reality program 
that simulates building fires, 
can now predict your chances. 
Developed by Colt Virtual Re- 
ality in Havant, England, VEGAS 
(for virtual egress analysis and 
simulation) models the at- 
tempts of as many as several 
dozen people trying to escape 
from a flaming inferno simulta- 
neously. For maximum realism, 
the virtual occupants can be in- 
dividually programmed to act as 
if they are elderly, children, or 
handicapped; the software can 
be customized to duplicate any 
structure. The spread of smoke 
and fire is simulated using 
equations from fluid dynamics. 
So far, VEGAS has analyzed 
several large buildings, includ- 
ing a London railroad station. 


decrease in door width can 
halve the flow. 

In high-rise apartments and 
other buildings with narrow cor- 
ridors, the program reveals that 
bottlenecks usually occur at the 


perts have long known: Open- 
ing a door to locate a fire can 
spell doom. And once a door is 
ajar, deadly smoke can spread 
throughout a house in 
minutes. —Robert Langreth 


dards became even more stringent. 

The R-2000 program, jointly con- 
ducted by government officials, local 
utilities, and individual builders, has 
certified homes that meet a level of effi- 
ciency for annual space and water 
heating that is roughly twice that of a 
typical home built in the late 1970s. To 
date, approximately 7,000 homes 
across Canada have been certified. 

The new criteria require homes to 
save 10 to 15 percent more energy than 
before. Also, the program now requires 
R-2000 homes to address indoor air 
quality and environmental issues. 

According to Gary Sharp at Natural 
Resources Canada in Ottawa, the 
change was necessary because “as the 
concepts behind R-2000 became 
proven, the building codes started to 
improve. By last year, building codes 
and R-2000 criteria were very similar. 
So it was time for R-2000 to take a step 
forward and lead the way again.” 
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HOME TECHNOLOGY 


Hanos On 
Reapy, Aim, MEASURE 


n the not-so-distant future, people 

will wonder how anyone got along 

with a calculator and tape measure 
instead of a laser. 

That's my impression, after spend- 
ing a few hours with Disto, a hand- 
held laser meter developed by Leica 
AG and marketed in the United 
States by Sonin. By combining preci- 
sion optics, a laser, and a computer, 
Disto saves you troublesome math by 
calculating distances as well as 
square and cubic feet. I found I could 
calculate most results by sitting in the 
corner of the room and pressing a few 
buttons. 

To measure, I aimed the laser at an 
object, then hit a button on its small 
keypad. The laser beamed a small red 
dot onto my target, verifying that I 
was pointing the device exactly 
where I wanted it—a capability that 


Disto does the math for yov. 


ultrasonic measures lack. The target 
can be curved or flat, and anywhere 
from eight inches to 300 feet away. 

Disto is accurate to within 1/8 inch. 
It calculates distance by registering 
the light beam's width. With the key- 
pad, I could select the answer in me- 
ters, decimal feet, or feet and inches. 

Next, I took length, width, and 
height readings of a room, storing 
them in Disto's memory as I proceed- 
ed. I then pressed a button to deter- 
mine square and cubic feet quickly. I 
could also store, recall, and subtract 
distances or calculations—handy, for 
example, when you need to subtract 
the cubic footage of closet space from 
your room total. 

Not only can architects and 
builders put this tool right to use, 
homeowners can, too. Buying the 
right amount of paint, carpet, or a 
properly sized air conditioner all re- 
quire square- or cubic-foot readings, 
for example. The only reason I'd hesi- 
tate to buy Disto is its price: a 
hefty $1,400.—John D. Wagner 
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WHOLE-HOUSE SYSTEM FOR 
ENTERTAINMENT, CD-ROM, 
VIDEO CAMERAS | 


SENSOR FOR 
AUTOMATIC 
LIGHTING 


DESIGN 
THe HELPFUL House 


any everyday tasks are diff- 
cult—even impossible—for 


people confined to wheelchairs. 
Now a unique house near Baltimore, 
Md., demonstrates how technology can 
make a building truly accessible. 

Developed by Volunteers for Medical 
Engineering in conjunction with sever- 
al nonprofit organizations, Future 
Home takes advantage of off-the-shelf 
electronic controls that operate nearly 
all electrical and mechanical systems. 
Three miles of low-voltage wiring link 
the controls to a central computer that 
lets a user select various house func- 
tions via displays on television screens 
mounted throughout the building. 

The resident curator, David Ward, 
has the use of only one finger. He ma- 
nipulates the computer's menu-driven 
software with voice commands or a re- 


SPECIAL INFRARED "EYE" 


LAUNDRY MACHINE 
AUTOMATICALLY 
WASHES AND DRIES CLOTHES 


CTVDY. 


RADIO-CONTROLLED 
STAIRLIFT 


mote control; infrared repeaters enable 
Ward to use the same remote control in 
various rooms. For example, with the 
press of a button, he can brighten or 
dim lights, open or close doors, run wa- 
ter in the sink, or adjust the heat . 

Some functions are automatic. Metal 
detectors in the doorways signal the 
computer to open doors and turn on 
lights as the wheelchair moves from 
room to room, for example. The securi- 
ty system will close and lock the home's 
windows and lower the lights when 
Ward is ready to go to sleep. 

The computer can also use the 
whole-house sound system for medical 
reminders like "take your pills." The 
sound system also broadcasts phone 
conversations; Ward makes phone 
calls with a wheelchair-mounted 
microphone. 

According to Future Home systems 
designer Jeffrey Jerome, the house 
contains about $65,000 worth of elec- 
tronics and wiring. Most of the equip- 
ment was donated.—Charles Wardell 


: transfer heat quickly because : of microcondensers. When corr 
Peewee HEAT. they hove a lorge surface area: : nected to electrical power, says 
PUMPS : They are riddled with thou- : Wegeng, “one side gets hot 
: sands of channels only 100 — : and the other gets cold.” 
esearchers at Pacific : microns in diameter. : To heat a house, he says, 
Northwest Laboratories : The next step is to build a — : small heat pump sheets could 
Kare developing tiny heat —: microcompressor that will work : be installed in various rooms, 
pumps to be embedded in : with the microevaporator and : each with its own thermostat 
walls to warm or cool an en-  : microcondenser and ultimately : control to create a zoned sys- 
fire house. : enable the engineers to con- = tem. Because no ducting is re- 
Using fabrication technolo- — : struct what they call a "sheet : quired, heating losses could be 
gies developed for the elec: heat pump." This device would : significantly reduced. 
tronics industry, mechanical en- : have four stacked layers: a — : The sheet heat pump may 
gineers Robert S. Wegeng and : sheet of microevaporators,a : have applications beyond 
M. Kevin Drost have produced : sheet of microcompressors, : home heating. "It could also 
miniature heat exchangers that : a sheet of expansion valves — : turn any cupboard into a re- 
could be used as evaporators : (small openings that allow the : frigerator," says Wegeng. 


and condensers. These devices 


: pressure to drop), and a sheet : 


—Dawn Stover 
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It has proven its durability and 
reliability under rigorous field 
testing in the extreme cold 
MMe" of North Pole, 
RUUD Alaska. The high 
Rely on Ruud winter humid- 
ity of Chicago, Illinois. The 
lofty altitude of Leadville. 
Colorado. The strong winds of 
Cheyenne, Wyoming. 


T Just another day for 
=") the Ruud 90 Plus gas furnace. 


And now the Ruud 90 Plus 
high-efficiency gas furnace can 
perform just as reliably for you, 
either in a new home or when 
replacing your old furnace. 

You can rely on savings, too. 
The 90 Plus gives you up to 94% 
Annual Fuel Utilization Effi- 
ciency (AFUE). With the added 
economy, comfort and relia- 
bility of clean -— 
natural gas. 

You'll also 
appreciate its 
quiet operation 
and compact size. 
It's only 34 inch- 
es high, trim 
enough to fit in 
any replacement 
application and 
still leave room for an air clean- 
er and a humidifier. 

For your nearest Ruud dealer, 
call (800) 548-RUUD. Get comfort 
you can count on, day after day, all 
winter long. 


Clean natural gas. 
America’s best energy value. 


MPUTERS 
SOFTWARE 


EDITED BY CHRIS O'MALLEY 


DESIGN 
Hop THE GLUE 


software and inexpensive laser 

printers brought publishing to the 
desktop and revolutionized the produc- 
tion of pamphlets, newsletters, and 
manuals. Now that production capabil- 
ity is taking on a new dimension, with 
desktop PCs and laser devices that can 
take design data and turn out three-di- 
mensional models. Engineers can have 
scale models of machine parts or prod- 
ucts in their hands only minutes after 
completing a design. 

The model-making machines build a 
three-dimensional object layer by thin 
layer, using a resin that hardens when 
hit with laser light. Taking its cue from 
design software on the computer, the 
laser forms the first layer of an object 
against a base table held just beneath 
the surface in a resin bath. The object 
is then lowered a fraction of an inch 
and the next layer is formed on top. 
The steps are repeated until the object 
is complete, taking from several min- 
utes to several hours, depending on its 
complexity. 

This technology emerged in the late 


Piri computers with clever 


With a PC linked to a laser lithography machine, 
designers can quickly produce 3-D models of their 
blueprints. At right, a bowl is hardened from the 
resin bath with an ultraviolet laser beam to match 
the image on the screen (above). 


1980s and is used for rapid prototyping 
of objects such as car parts. The first 
rapid prototyping machines were the 
size of refrigerators, however, and cost 
hundreds of thousands of dollars. Two 
Japanese companies—Ushio Inc. and 
Denken Engineering Co.—have recent- 
ly announced desktop modelers that 
work with PCs or Macs and can pro- 
duce models with a maximum dimen- 
sion of 7.9 inches. The machines are 
still very expensive (up to $50,000), but 
prices are expected to drop as demand 
grows and the technology develops. 
Several U.S. manufacturers of rapid 


gating smaller models of their prod- 
ucts.—Dennis Normile 


prototyping equipment are also iai 


PDAs 


Simon Says Go; 
Envoy DELAYED 


ellSouth Cellular's Simon 
D» Motorola's Envoy, 

the innovative ^personal 
communicators” announced 
earlier this year, appear finally 
ready to start communicating 
["Unwired," Apr.]. Both prod- 
ucts had been delayed by 
lengthier-than-expected testing 
periods. 

Simon, which resembles a 

thick cellular phone but has 
the guts of a small computer, 


should be available now. The 
$900 device makes cellular 
voice calls and wirelessly 
sends and receives brief faxes 
and e-mail messages. Simon 
is slated to be sold by a vari- 
ety of cellular service providers 
across the country and larger 
retailers such as Circuit City. 

Motorola, meanwhile, says 
its Envoy wireless message 
pad should be ready by the 
end of this year. Envoy, which 
is expected to cost about 
$1,500, is a small, pen-oper- 
ated computer with an ani- 
mated interface. It contains 
both wired and wireless 
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modems for sending or receiv- 
ing e-mail and faxes, and 
reaching on-line services. 
Envoy should be available in 
computer outlets soon. 


LASER BEAM 


RESIN BATH | 


STEVE STANKIEWICZ 


HANDS-ON 
it’s A Smau. WoRLD 
AFTER Au 

pple’s new on-line service, 

eWorld, promised to change the 

face of cyberspace [Computers & 
Software Newsfront, June]. Indeed, it 
has the pretty face—but there’s not 
much new behind it. 

Now available for Macintosh com- 
puters, eWorld opens with a cartoon- 
like town center featuring such “build- 
ings’ as a post office (for e-mail), 
newsstand, marketplace, arts pavilion, 


business plaza, community center, 
learning center, and computer center. 
Click on a building, and you enter that 
area of the service—news about cur- 
rent events, sports, and business in the 
newsstand, for example. 

Beyond the opening screen and the 
colorful menus that follow, however, 
eWorld differs little from the likes of 
America Online, CompuServe, and 
Prodigy. Most of eWorld’s information 
is in the form of plain text, too, devoid 
of pictures or elegant layouts. And 
eWorld is costlier than the other ser- 
vices: Two hours per week at cheaper 
evening and weekend rates will run 
nearly $40 a month, or roughly twice 
the price of the others. 

Apple plans to make eWorld avail- 
able for Windows PCs at a future date. 


People toldus 
what we could do 
with conf 
rebates and option 
Here’ the 
we could print. 


1 aiie Asking people what they think about car shopping made us realize we need 
1 ote SW /o make it a lot simpler. Starting now By equipping every new Oldsmobile 

MER with the most popular options, standard. By taking out confusing rebates, 
". —. and leaving in the savings. So our retailers can give you their best price right 


art 


upfront. Without a lot of haggling. Basically, you told us to make buying a car easier, more 


NOJIdsmiobie 


enjoyable—maybe even fun. And considering it’s 


your money, we think it ought to be. Demand Better. 


zm. 1994 GM Corp. All rights reserved. Buckle Up, America! 


COMPUTERS (SI SOFTWARE 


FLOPPY Disks 
Mass MEDIA 


has become a ubiquitous part of personal computing. In 1984, the 3.5-inch disk’s debut 


Of an alternative format used mainly on Macintosh computers, the 3.5-inch floppy disk 


year, a relatively paltry eight million were sold. This year, computer users will buy well 
over a billion for their Mac, DOS, and Windows PCs—an average of more than 30 per comput- 
er. Why buy floppy disks in this age of gigabyte hard drives and sexy CD-ROM discs? Mainly it’s 
because these hard-shelled floppies are good vehicles for making backup copies of important 


files and for moving files from one PC to another. 


A DECADE Or Disks 
- i = 
LT d 


8.1 million 

disks sold 

in 1984 P 
ui 


SOURCES: INTELLIQUEST, ITA, 3M 


1.1 billion 
disks sold 
in 1993 


1994 Market 


PAULA EASTWOOD, KIM O'REILLY 


COMMUNICATIONS 


Dara HIGHWAYS 
BANKING On ATM 


| o, asynchronous-transfer mode 
Ni (ATM) has nothing to do with au- 

tomated-teller machines. Nor is 
it the name of a counterculture rock 
band, or the transporter room technol- 
ogy out of a "Star Trek" episode. But it 
will be vital to transporting informa- 
tion across our future information 
highways. 

ATM is the newest and hottest be- 
hind-the-screens technology for oper- 
ating high-speed data networks. First 
championed by telephone companies 
and now by computer giants, ATM is 
fast becoming the protocol of choice 
for routing information in interactive- 
services experiments across the coun- 
try, including Time Warner’s test in 
Orlando, Fla. 

Traditional computer network 
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switching systems, such as those 
used on Internet, send data from one 
computer to another in packets, or 
cells, of varying length, up to several 
thousand characters. By contrast, 
ATM divides each transmission into 
very short packets of fixed length— 
58 characters, to be exact. Each cell 
contains a header, identifying it, so 
the cells from one message can be 
sent interspersed with unrelated 
cells from other messages and re- 
combined when they reach their des- 
tination. 

The advantage to this approach is 
that the whole network doesn’t get 
bogged down if a few users decide to 
send very long messages at the same 
time. And if the network does be- 
come busy, ATM switches contain so- 
phisticated software that can priori- 
tize messages and transmit the most 
important ones first. Thus, compa- 
nies with ATM networks can broad- 
cast video or music without interrup- 
tions.—Robert Langreth 


GAMES 
RATING THE Fun STUFF 


ovies have carried content 
M^ for years. Now com- 
puter games—faced with the 
threat of congressional censure—have 
a rating system as well. Computer 
games, similar to Sega and Nintendo 
video games, sometimes feature simu- 
lated violence and sexual overtones 
that parents may find objectionable for 
their children. The new rating system 
will indicate levels of profanity, vio- 
lence, and nudity a program contains 
(see illustration). The Software Pub- 
lishers Association, which devised the 
ratings, will rely on disclosures by soft- 
ware makers to rate the games. 
Unfortunately for parents, the rating 
system for computer games bears little 
resemblance to the recently devised 
system for video games, which have la- 
bels based on age groups. Despite pres- 
sure from Congress for a single rating 
system, video game and computer soft- 
ware companies could not come to 
terms on a common approach. Both 
systems have been accepted by 
Congress; consumers can start deci- 
phering the labels this month. 
—Candace Golanski 


rum i muni ir rr 
e parents an indication of the levels of 
edt d reu s FC sumen. bok 
oni nma; ni maps i a 
lowin g criteria: 


VIOLENCE 

1 destruction of nonhuman life 

2 destruction of human life 

3 destruction of life with blood and gore 
4 wanton or gratuitous violence 


NUDITY/SEX LANGUAGE 

l revealing attire — 1 mild profanity 

2 fleeting nudity 2 moderate expletives 
3 obscene references 


4 fort uty 4 sexy exp gg 


al 


Rock Anp ROM 


rom techno-experimenters like Pe- 

ter Gabriel and Todd Rundgren to 

classic acts such as David Bowie 
and Heart, the hottest tours in rock 
and roll are coming to a venue near 
you: your PC’s CD-ROM drive. 

Like rock music itself, there’s noth- 
ing standard about what you get on 
these CD-ROM discs. But along with 
several songs that have CD-quality 
sound, you often get puzzles, video 
clips, interviews, and liner notes. On 
Interactive, for example, from the 
singer formerly called Prince (he now 
goes by a symbol), you can traverse a 
maze of rooms collecting hints to open 
a secret concert-hall door. Or you can 
“paint” with flowers while you listen to 
Janis Joplin jam on Woodstock: 25th 
Anniversary. Peter Gabriel’s Xplora 1 
has pluckable instruments and lets 
you mix your own version of a song. 
Each of these titles lists for $60. 


Burn fat, 
not time. 


Xplora 1, a CD-ROM 
title, features the 
music of Peter Gabriel 
and lets you get into 
the act by playing 
instruments and mix- 
ing new versions of 

a song. 


Best selling fitness author 
Covert Bailey calls the 
HealthRider, “The most efficient 
fat burner on the market." 

Burning fat and staying fit is 
the goal of nearly every 


| American. So why are so few of 


us actually achieving that goal? 
Some are convinced that 
exercise means two hours in a 


gym pushing ourselves to the 


breaking point. We avoid 


| activities that are painful and 


| time consuming. Truth is, the 
safest most beneficial, most 
effective fat burning exercise is a 
| no impact program. 

That's why the HealthRider 
has quickly become the most 
popular new total fitness 
machine in the world. Because it 
tones, stretches and aerobically 
exercises every large muscle 
group in 
the body at 
the same time. 
With no 
impact. You 
make your 
workout safer 
| and cut the 
necessary 
time from ^W 
two hours to 
= 20 minutes. 

Call or write today for rush 
shipment of your new 
HealthRider. It could change 
your life. 


Compton’s New Media, which dis- 
tributes several such titles, also sells a 
Grammy Awards disc. Coming soon: 
discs from Carlos Santana, Bob Dylan, 
U2, and the Who. These titles general- 
ly need Macs or PCs with sound cards, 
double-speed CD-ROM drives, and 
lots of memory.—Mariette DiChristina 


SPEAKING WITH 
One VoicE 


he merging of telephones and comput- 

ers, coupled with improved voice recogni- 

tion technology, has made talking to 
your computer an increasingly common prac- 
tice. But there’s no common standard for 
voice-input devices, leaving you to choose 
from microphones and headsets that may or 
may not work with your software. 

Plantronics, the leading maker of headsets 
for telephones, is proposing to change that | 
with a new audio interface standard that 
addresses everything from the fit and weight 
of computer headsets to compatibility and vol- 
ume control issues. Intel’s ProShare videocon- 
ferencing system is one of the first products to 
comply with the new standard. 

The new standard would also make allow- 
ances for wireless devices and connections 
through PCMCIA cards. With voice command 
programs and computer-based phone answer- 
ing systems now widely available, Plantronics 
predicts that the headset will soon be a com- 
mon PC peripheral.——Suzanne Kanta — tas 


C] Yes! I want to order my new HealthRider and Į- } > Tava mela 6- fi =~ 
experience the benefits of total body fitness. ww ©& a a AU Bas 


Or write: ExerHealth, Inc., 1276 South 500 West, Salt Lake City, UT Extension 1207 
84101 to order your HealthRider for just $499 plus $45 shipping and 
handling. Or pay just $169 down and 4 monthly payments of only $99. Tax included where applicable. 


O Please send me a free VHS video brochure. 

Name (Please Print) 

Address — 

City State Zip 
Telephone ( ) z 


Method Of Payment: O Check O Money Order [O Visa 
O MasterCard O American Express 


Card # Exp. Date 
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BY JIM SCHEFTER 


he cloudy sediment at the bottom of the test 
tube was all that remained of a blood spot blot- 
ted up from the sidewalk outside a Santa Mon- 
ica condominium. 

It had been whirled in a centrifuge at 1,600 
rpm to spin off white cells from red cells, and 
soaked in an enzyme that digested the white 
cell walls and split open the nucleus. 

Enzymes attacked the white cell nucleus, 
freeing microscopic specks of deoxyribo- 
nucleic acid. 

Coded onto the strands of the DNA molecule 
lies a story. For O.J. Simpson, it could be a sto- 
ry of guilt or innocence, even of life or death. 
For the public, who will be riveted by intricate 
details of biotechnology in place of their cus- 

tomary soap operas, it is a vignette of how science and soci- 
ety interact—sometimes amicably, sometimes with intense 
controversy. 

DNA is the master molecule of life. In every living creature, 
from amoebas to zebras, it carries the coded messages of 
heredity, governing everything from eye color to allergies. It is 
present in every one of the trillions of cells in the human body, 
except for those without nuclei, such as mature red blood cells. 
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Since the molecule’s structure was 
solved 41 years ago by James Watson 
and Francis Crick, DNA research has 
brought one scientific triumph after an- 
other, including the identification of 
genes for inherited diseases such as 
Huntington’s and cystic fibrosis. 

Eight years ago, DNA research be- 
came entwined with the more sensa- 
tional field of criminal investigation. 
At first, DNA fingerprinting was used 
to establish genetic relationships in pa- 
ternity and immigration cases. It was 
based on a method British geneticist 
Sir Alec Jeffreys and colleagues at the 
University of Leicester had developed 
in 1984 in an attempt to identify genet- 
ic markers for disease. The method 
consisted of extracting DNA from a 
specimen of blood, semen, or other tis- 
sue, slicing it into fragments, and tag- 
ging them with a radioactive probe so 
that they would expose a piece of X-ray 
film. The resulting pattern of stripes 
on the film, looking somewhat like a 
supermarket bar code, is a DNA “fin- 
gerprint." The method is called restric- 
tion fragment length polymorphism 
(RFLP) analysis. 


n 1986, police matched such finger- 

prints in a watershed forensic tri- 

umph. Someone had been preying 
on girls in the English Midlands, rap- 
ing and killing two 14-year-olds. Jef- 
freys suggested a mass blood screening 
of the region's males. DNA fingerprint- 
ing freed an innocent man. It also led 
to the real murderer: Colin Pitchfork, 
the first criminal to be convicted on the 
basis of DNA evidence. Over the next 
few years, police in Britain and the 
United States seized on the new tech- 
nique to secure numbers of convictions. 

Within a year, Jeffreys helped found 
Cellmark Diagnostics, a private DNA 
lab in England and the United States 
that has become a premier center for 
DNA fingerprinting. It is at Cellmark 
Diagnostics that blood samples collect- 
ed for the O.J. Simpson murder trial 
underwent tests. 

At about the same time, the basis 
for a different kind of DNA analysis 
was being laid. PCR, which stands for 
polymerase chain reaction, enables a 
single strand of DNA to quickly be 
doubled, and the process can be re- 
peated over and over again. Doubling 
something just 20 times results in 
more than a million copies. 

The PCR amplification technique, 
which takes place inside a laboratory 
desktop machine called the Thermal 
Cycler, is used worldwide in an extra- 
ordinary variety of DNA research. It 
offers another approach to DNA iden- 
tification that is less definitive than 
the Jeffreys, or RFLP, technique. But 
PCR analysis can yield results in a 
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In the nucleus of almost every human 


| cellis a ribbon of the huge molecule de- 


oxyribonucleic acid—DNA, distributed 
over 23 chromosomes. The ribbon is on- 
ly a few microns wide, but it would 


| stretch a full six feet if a biochemist un- 


coiled it. It consists of two matching 
strands twisted in a spiral—the famous 


| double helix. Each enormously long 


strand contains some three billion re- 
peating chemical units called nu- 
cleotides, each incorporating one of four 
different kinds of chemicals called 
bases. The four bases, each represent- 


| ed by a letter, are: adenine (A), cysto- 


sine (C), guanine (G), and thymine (T). 
The twin strands are connected, like the 
rungs of a ladder, by pairs of bases, but 
because of the shapes of the structures 
involved, a G can link only to a C, and an 


| Acanlink only to a T; the DNA of the two 


strands is complementary. 

There are as many "letters" in the hu- 
man genome as there are in 1,000 
books of 600 pages each. Hidden 


| among them and representing only 


about 2 percent of human DNA are the 
genes—sequences that code for the 
production of the proteins all life de- 
pends on. Humans have an estimated 
50,000 to 100,000 genes, each made up 
of 1,000 to some two million nucleotides 
with their bases. The fantastic number of 
possible sequences of these four bases, 
which can appear in any order whatso- 
ever, is the secret of the vast informa- 
tion-carrying ability of the genetic code. 
The rest of the human genome, about 
98 percent, is non-coding "junk" DNA, 
whose evolutionary purpose, if any, is 
unknown.—4J. S. 
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PCR Analysis 


n forensic work, a PCR test ool at six y 


different inherited traits, each contro 
a specific gene. Every such eue has at 


The gene for hair shape. for. ex singles 
might have one allele for straight hair and 
another for curly hair. An individual n 
ceives one allele from the mother and one 
from the father. If the maternal and pater- 
nal alleles are the same, the individual is 
said to be homozygous for the trall if the 

So for six different gerida, there are just 
21 possible combinations of alleles: six 


homozygous and 15 heterozygous. - 


PCR analysis looks for matches for 


these 21 combinations, some: of whicl 


are extremely rare. Results are recorded 
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as either blue dots or blank dots on a nar | 


row nylon strip. A blue dot is a hit/ 8 lank 
is a miss. a 


With results from a eix-gatii PCR | 


test, scientists get a quick look at 


whether the blue-dotted strips from a 


known blood sample match the un- 
known sample. As in the RFLP test, 


lack of a match is conclusive. 


RFLP Analysis 

The RFLP test takes about ten weeks once 

sufficient pure DNA has been collected. - 
First, fragments are cut from the long 


sequence of bases by a restriction en- , 


zyme, which recognizes only. certain 
combinations of the ATCG codes. The 
enzyme finds its combination, then bonds 
at one end and dissolves through the 


DNA at the other end. For example, ifthe | 


enzyme recognizes only the CCGG com- 
bination, it always cuts etii the C 
and the G. T 

The resulting fragments are Suspe d- 
ed in a gel derived from seaweed. Then 
they're exposed to an electric: current, 
which forces small pieces to migrate 
through the gel faster than larger 
pieces, a process called elect 'e- 
sis. Over a single night, the rigo 
separate into different-size bands, Pu 
they're still invisible. 

At this point, the DNA is dini 
from the gel when it is blotted into a ny- 
lon membrane. Now only a few « 


remain. The nucleotides making up a 


DNA strand each contain a phosphate 
molecule. Segments of known DNA 
called probes are impregnated with ra- 
dioactive phosphorus-32. When these 
probes are added to the membrane, 
they bond to the precise DNA e 
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being tested and transfer their radioactivity 
selectively to those fragments. 

Finally, the membrane is placed over stan- 
dard X-ray film. Radiation emitted from the P- 
32 gradually exposes the film and gives a pre- 
cise picture of the DNA fragments. 

But the process takes time. The P-32 is so 
weak that this approach is like sitting in your 
dentist's chair for two weeks to get an X-ray of 
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your molars. And each of the five loci must be 
exposed sequentially. The ten weeks of wait- 
ing for the X-ray film to be exposed accounts 
for most of the time it takes to complete an 
RFLP fingerprint. 

Once the film is developed, it's inspected by 
the scientist conducting the test and at least 
one other expert. In addition, it is scanned into 
a computer for precise measurement and 


comparison against known samples of DNA. 

If lines and bars from the known and un- 
known DNA samples don't match, this is 
conclusive evidence that they came from dif- 
ferent people. : 

If the X-ray codes do match, some experts 
will argue that they almost certainly came 
from the same person. And other experts will 
challenge that conclusion.—4J. S. 
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A RFLP test fingers 
the guilty suspect in a 
rape case. The 

photo shows a com- 
puterized view of 

the test’s X-ray film. 
DNA patterns from 
two semen samples 
— ‘in columns 5 

and 11. Su I's 
DNA (column 3) 
doesn’t match); sus- 
pect 2’s DNA (column 
7) does. 


fraction of the time. And it can use 
minuscule amounts of a specimen, as 
few as 50 white cells that might be 
found in a nearly invisible speck of 
blood, rather than the 5,000 to 50,000 
thousand needed with RFLP. That 
can be crucial in cases where the 
DNA evidence is microscopic. 

The basis of all DNA identification 
techniques rests on its unique coding 
mechanism, with just four kinds of 
chemicals called bases—G, C, A, and 
T—strung like beads along the DNA 
molecule (see “DNA Defined”). 

The complete three-billion-base se- 
quence for any individual is unique, 
like no other human’s (except in the 
case of identical twins). That would 
seem to make DNA identification ide- 
al and foolproof. But it is impossible to 
compare two three-billion-base se- 
quences, at least with present technol- 
ogy. Analytical tools in use today deal 
only with snippets of DNA. 

The questions are: Which segments 
of DNA are most useful in sorting out 
individuals? And which tend to vary 
the most from person to person? 

It wouldn’t be much use, for in- 
stance, to look for segments that sepa- 
rate blue-eyed people from brown- 
eyed, or blonds from brunettes, or 
Type A blood from Type O. Too many 
of us fit into those broad categories. 
The easiest differences to isolate are 
elsewhere in the DNA strand. They 
exist in non-coding pieces where DNA 
goes into the genetic equivalent of a 
computer programming loop and re- 
peats itself over and over. This hap- 
pens at the ends of each chromosome, 
and perhaps in thousands of other 
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identifiable sites, or loci, along DNA’s 
six-foot length. 

These repeated patterns are called 
variable number tandem repeats (VN- 
TRs). One might consist of the bases 
GGAT on one strand, matched by the 


* |n one amazing success, 
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complementary sequence CCTA on 
the other strand. RFLP DNA finger- 
printing in laboratories such as Cell- 
mark Diagnostics checks the repeat 
patterns at five different loci. 

A particular pattern might be re- 
peated 12 times at a specific locus on 
your DNA, 19 times at that same site 
on your brothers, and 46 times on 
your Uncle Harry's. VNTRs can have 
100 or so segments, not enough to 
guarantee uniqueness. While your 
Uncle Harry may have 46 VNTRs at a 
given locus, Fred's Uncle Alf might al- 
so have 46 at the same place. The 
odds against a match occurring 
through sheer chance multiply as 
more loci are tested. The odds against 
matching at all five sites in RFLP 
analysis are astronomical. 

Or are they? 

A controversial 1992 report by the 
National Research Council, “DNA 
Technology in Forensic Science," en- 
dorsed DNA fingerprinting in criminal 
cases while simultaneously finding 
problems with the procedure and rec- 
ommending a series of safeguards. 
None of those recommendations has 
been implemented on a national level. 

At the same time, DNA evidence is 
accepted in most courts across the 
country. But a series of conflicting rul- 


[Continued on page 90] 


investigators linked the DNA 
in the saliva used to lick an 


test is possible because buc- 
cal cells from inside the 
be recovered from stamps, 
glass rims, or even a killer's 
deadly kiss. : 

* Other DNA matches 
allowing immigrants to stay 
in the United States legally 
when the genetic study 
proved they were related to 
a resident. | 

* DNA studies have freed 
men wrongfully convicted of 
murder or rape. The Inno- 
cence Project at Yeshiva 
University in New York, 
founded by attorney Barry 
Scheck, has helped release 
eight prisoners when DNA 
tests proved they were in- 
nocent. Scheck is a mem- 
ber of O.J. Simpson’s de- 
fense team. 
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Plague to the New World. - 

* Animal geneticists are. 
tracking DNA in endangered 
species, such as cheetahs, 
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Thousands of Successful NRI Graduates Are Proof of the Quality 
and Effectiveness of NRI Training 
NRI's been successfully training people for new electronics 
careers for more than 80 years. 
Regardless of your previous E 
experience, you can succeed ~ pn. db. i 
with NRI, too. Ilem WR» tu 
peine BAT LS 
Intricate 1 
Electronics Inside 
Todays Computers 
NRI's highly acclaimed Discovery Learning — 
Method - the learn-by-doing approach that gives you 
first-hand experience with the intricate electronics behind 
microcomputers — is the most effective way to learn a new 
skill. You start with NRI's Discovery Lab - a complete breadboarding system that lets 
you design circuits, modify them, and then diagnose and repair faults. 
You then go on to build a state-of-the-art 486sx/25 MHz Intel-based 
j computer from the keyboard up. You install the power supply, 3.5" floppy drive, 
V 200 meg hard drive, and Super VGA color monitor. This powerful system, 
which also features a Pentium overdrive-ready motherboard and 
today's most sought-after peripherals - CD-ROM drive, sound 
card, and speakers — is all yours to train with and keep. 
= / What's more, you perform diagnostic tests using the 
; / professional-level Ultra-X R.A.C.E.R. plug-in card and Quick Tech 
ee software, all included in your course. 


Plus, NRI training includes fully integrated software packages — 
MS-DOS 6.21, QBasic, and Microsoft Works — and skill-building interactive projects to give 
you complete confidence in a wide range of applications. 


Train in the Privacy of Your Own Home 

No prior experience necessary — with your personal instructor and 
NRI's team of technical specialists behind you every step of the way, you 
learn at your own pace — no classroom pressures, no night school, no 
need to quit your present job until you're ready to make your move. 
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f robots have guardian angels, then Dante II seems to 
be blessed with several. For seven days, the eight- 
legged robot crept slowly but surely across the hellish 
landscape of an active volcanic crater. Its perilous 
mission: to map its surroundings and analyze the 
gases that issued from holes in the quaking floor. 
Pelted by rocks, buffeted by rain and snow, and 
snared by mud, dauntless Dante II persevered on an 
assignment that its handlers knew would most likely 
destroy it. 

Dante II's trial by fire and ice was more than a 
strenuous data-collection excursion. The semiau- 
tonomous machine, built by researchers at Carnegie 
Mellon University, demonstrated just how much ro- 
bots can accomplish in the most hostile of environ- 
ments, be it the heart of a volcano or the surface of 

Mars. Funded by NASA, the $1.7 million project also con- 
firmed the viability of operating rovers remotely via assorted 
satellites and Internet. 

If Dante II made the assignment seem relatively easy, it’s 
primarily because its precursor, Dante I, had failed at a 
similar task a year and a half before. Clinging to the rim of 
volcanic Mt. Erebus in Antarctica, the hapless robot suf- 
fered a fatal and irreparable kink in its power-supplying 
tether before it had clambered a mere 30 feet down. The 
lessons learned—from an improved walking style to redun- 

2 i dant communications systems— 
An intrepid rover shaped the modifications that pro- 
duced Dante II. 
à - The site of Dante Ils dangerous 
proves its mettle im descent was a crater in the southern 
flank of Mt. Spurr, a 11,070-foot vol- 
* | cano about 90 miles west of Anchor- 
am active volcano. age, Alaska. Crater Peak, as it’s 
known, last erupted in 1992. Now 
the half-mile-diameter pit, at about 7,500 feet elevation, 
trembles constantly with miniature earthquakes and thun- 
dering rock slides. 

The project began at the end of July, when a Blackhawk 
helicopter lowered the rover to a snowfield roughly 100 feet 
from the crater lip. There, researchers established a support 
station, including a generator, satellite dish, and video cam- 
era, to track the robot’s movements from the safety of the 
rim. They made a few last-minute adjustments, then started 


DANTE 
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By JUDITH ANNE GUNTHER 
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l. MISSION: The NASA- 
funded project was to 
send a semiautonomous 
robot to the bottom of an 
active volcanic crater, 
then collect images and 
samples. This, NASA 
hoped, would demon- 
strate the ability of such 
machines to perform in 
hazardous environments. 


2. ROBOT: The 1,700- 
pound, ten-foot-long 
Dante || can sense and 
maneuver around obsta- 
cles without human guid- 
ance. Built by researchers 
at Carnegie Mellon Uni- 
versity, it uses two sets of 
four legs to "walk." 


2. ANCHOR: A deep 
trench was dug in the 
snow, perpendicular to 
the crater s rim. Then a 
heavy beam was lowered 
Into the pit; to it, the ro- 
bot's tether was attached. 


1. GENERATOR: A diesel- 
powered generator pro- 
vided the electrical power 
to operate the robot, as 
well as other necessary 
equipment at the rim. It 
fed off a fuel tank. 


5. VIDEO CAMERA: Re- 
searchers positioned a 
video camera at the edge 
of the crater to monitor 
the robot's progress as it 
made its way down the 
decline. 


6. SATELLITE DISH: As 
the robot collected data, a 
satellite dish beamed the 
information to a satellite: 
the information was then 
delivered to the re- 
searchers, stationed in 
Anchorage. Information 
from the researchers to 
the robot traveled the 
same way. 


1. SATELLITE: This linked 
the researchers with the 
rim-based satellite dish. 


©. FIBER-OPTIC LINES: 
Video and text from An- 
chorage were split and 
sent to the Ames Re- 
search Center on two sep- 
arate lines: a direct line 
trom Anchorage to Ames, 
and a high-speed line via 
Fairbanks. 


9. ACTS SATELLITE: 
Images were sent via this 
satellite directly to the 
National Air and Space 
Museum. 
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HOW DANTE tl WORKS 


"s 

e 
DOUBLE VIDEO CAMERA: 
Two cameras were mounted 
side-by-side—similar to a 
human's pair af eyes—to create 
a depth of field in the images 
sent to the researchers. 


LASER SCANNER: 

This imaging device emits 

a laser beam, in a 360- 
degree arc, to create a ' 
three-dimensional map of | P 
the surrounding terrain. 


BODY FRAME: 
To substantially 
reduce the weight 
of Dante Il, holes 
were cut in every 
available area of 

. the robot's frame. 


TETHER: This 
vital communica- 
tions link to the 
rim station was 
reinforced with 
Kevlar fibers. 


VIDED CAMERAS: 
Four video cameras, 
one mounted at each 
corner of the robot's 
body, enabled 
researchers to moni- 
tor the movements of 
each foot. 


LEG FRAMES: Two 
frames, each with four 
legs, provided the robot 
with mobility. One 
frame's legs held the 
robot upright, while the 
other frame slid for- 
ward—taking a "step." 


SNOWSHOES: 
Because Dante |! would 


traverse deep snow and 
thick mud, the researchers 
outfitted each foot with 
“snowshoes.” 


the generator. The robot, sitting hunched on its pallet, slowly 
stretched out its spindly legs. With its servomotors whining, 
it lowered its snowshoe-clad feet into the dingy snow. 

The next day, Dante II inched down a steep embankment, 
crossed several snowfields, then followed a ridge that led into 
the mountain’s rocky pit. As it progressed, the robot unreeled 
a 1,000-foot-long tether that served as both a rappelling rope 
and an umbilical cord for power and communications. Inside 
the half-inch-thick tether were a 1,000-volt AC power line, 
five cables for communications, and Kevlar fiber for 
strength, all wrapped in a protective covering. Sensors ad- 
justed the tension on the cord. 

Packed with video cameras and other sensors, the robot 
generated a nonstop stream of information as it ambled 
downward. Signals from its sensors ran through the tether 
to the rim station, while video signals traveled back via mi- 
crowave. Up at the rim, the data was merged and transmit- 
ted to a satellite; the satellite then beamed the information 
back nearly instantaneously to researchers bunkered in a 
trailer in Anchorage. “It’s 90 miles from the crater to Anchor- 
age, but we sent the information on a 44,600-mile trip,” says 
NASA project manager David Lavery. 

From there, the data flashed to points across the nation. 
First, the computer information traveled on fiber-optic lines 
to Ames Research Center in California, while video data ar- 
rived on a separate, high-speed line from Fairbanks. Ames 
then sent the data via Internet to observers at Goddard 
Space Flight Center in Maryland. These long-distance con- 
nections enabled the Ames scientists to take over the rover's 
controls periodically. 

Meanwhile, Dante II’s video images were also sent to an 
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experimental Advanced Communications 
Technology Satellite (ACTS) in geosynchro- 
nous orbit 23,300 miles above the equator. 
The satellite delivered the images to the Na- 
tional Air and Space Museum in Washington. 

By the end of the second day, Dante II had 
crept 350 feet—a little more than a city 
block—which positioned it about halfway 
down the crater’s wall. “Dante has achieved 
fahrvergnugen!” reported the upbeat scien- 
tists to the audience on Internet. 

If that pace seemed slow to observers, it 
was because Dante II was built for endurance, 
not speed. The ten-foot-by-eight-foot machine 
employs a comparatively stable method of lo- 
comotion: Attached to its body are two rectan- 
gular frames, each with four cantilevered legs 
arranged as on a table. One frame supports 
the robot's weight, while the other slides for- 
ward. With each advance, the robot can pause 
to adjust the length of the legs individually in 
response to the unevenness of the terrain. At 
top speed, Dante II covers 198 feet per hour. 


A researchers had the means to 


control each stride, they put Dante II on 
autopilot through some of the gently 
sloping snowfields, allowing the machine to 
grope its own way to a predetermined destina- 
tion. To do this, the robot integrated data 
from force and torque sensors on each leg, 
from inclination sensors on its frame, and 
from still other sensors that monitored the an- 
gle of the tether as it exited the robot; these 
were merged with instructions from the oper- 
ators about the direction to take and how high 
to lift the feet. All walking-related computa- 
tions were performed onboard the robot. Not 
only did these autonomous jaunts prove to 
NASA that robots are capable of finding their way to a desti- 
nation, they also let the operators relax a little. 

Not that the mission was peaceful. By Day Three, when 
Dante II had maneuvered 600 feet down into the crater, re- 
frigerator-size rocks continually peeling away from the 
craters steep walls threatened to pulverize the mechanical 
explorer. “With one rock falling in front and the next one 
passing just behind, it seems like...the next one may be 
dead-center," fretted one researcher. 

The sensory systems made such moments palpable to the 
operators. Thundering rock slides could be heard from the 
rim camera's microphone. On the robot, a video camera posi- 
tioned at each corner of its body looked inward to monitor the 
legs’ footholds. Two more cameras, mounted higher up, gen- 
erated a stereo image, giving the researchers a three-dimen- 
sional look around. 

Even more telling than the video images were those pro- 
duced by Dante's laser scanner, a device that spins a beacon 
in a 360 degree sweep, then uses the reflected light to create 
a doughnut-shaped elevation map of the surrounding 30 feet 
of terrain. “Even though the video images are transmitted 
live, it's often difficult to understand how big objects are, how 
far away they are, and how steep a grade might be," explains 
Carnegie Mellon researcher Henning Pangels. “The terrain 
ahead of the robot might look quite flat, but then as it walks 
forward, you discover it's in a gully. The laser-generated 
maps certainly fill in the missing information." 

Computers at the Anchorage trailer used those maps, to- 
gether with the sensor information that Dante II was con- 
stantly supplying via the tether, to form an animated image 
[Continued on page 96] 
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The first high-fidelity system with a Napoleon complex. 


t may be small. But the Bose” Acoustic Wave" 
music system is definitely an overachiever. 
The unit holds a compact disc (or cassette) 
player, AM/FM radio, amplifiers, equalizers, 
and a patented Bose technology: an intricately 
folded, seven-foot acoustic waveguide. 
No other system in the world uses ` 
this patented Bose technology. Which 
explains why no other compact system © 
can produce such big, room-filling sound. In 
fact, the system's rich, natural sound quality is 


comparable to audio systems costing thousands 


of dollars. 
We know, that's hard to believe. So we're 
ready to prove it. Call now and we'll send 


you our complimentary guide to this award- 
winning system. And we'll tell you how you 
can try it out in your home for 14 days, 
without obligation. 

Call today. And learn about a little stereo 


. that refuses to act like it. 


R Call 1-800-282-BOSE, ext. WS84A. 
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It has never been easier to produce phony money. 


t seemed like a quick and easy way to double 
the value of his Christmas fund. But when the 
14-year-old boy slipped a crisp $50 bill onto his 
*ssehools new computer scanner, it eventually 
pamed him a stern lecture from the Secret Service. : 

Nabbing a dollar-duping teen at a Scottsdale, Ariz., mid- — 
dle school last April might seem excessive. But the incident 
highlights the skyrocketing number of individuals across 
the nation who are using high-resolution copiers and print- 
ers to make bogus bucks. In fact, the output of forged bills - 

by these "casual counterfeiters” has doubled every year 

since 1989. In 1992 alone, according to the National 
Research Council, as much as $8 million worth of phony 
money made on printers and agi) wormed its way into 
circulation. 

If the problem i is becoming. ihinument within the United 
States, it is becoming obvious abroad. The dollar has be- d 
eme. says one government official, *a de facto world cur- m 

| ncy" because of its stability. In fact, roughly two-thirds of 
BY JUDITH ANNE GUNTHER the 350 billion U. S. dollars i in circulation are held in foreign 
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' So the feds have a few new 


countries, according to the Treasury. The combination of 
unfamiliarity and acceptance abroad makes the dollar an 
easy target. According to officials at the Secret Service, 
more than $120 million in counterfeit U.S. dollars was 
seized in foreign countries in 1993; in comparison, $44 mil- 
lion in fake dollars was discovered domestically. 

Alarmed by the burgeoning fake-bill free-for-all, the 
Treasury Department announced this summer the most 
radical redesign of U.S. currency since 1929. The new bills, 

| which should have finalized designs in 1995 and be rolling 
from the Treasury’s printers in 1996, may incorporate such 
innovative counterfeit-deterrence features as color-chang- 
ing inks, tiny iridescent disks, and intricate patterns that 
become distorted when digitally scanned. Covert changes 
will likely be made as well. 
These difficult-to-duplicate features won't arrive a 
minute t too soon. By 1995, approximately 4 4.9 million color 
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tricks of their own. 


color copiers, may be too much temptation for, say, white- 
collar employees looking for quick pocket money, bored 
teenagers passing time at a mall’s copy center, or computer 
hackers looking for a new antisocial technological triumph. 
(See "Don't Try This at Home.”) 

Ever since the end of the Civil War, when President 
Abraham Lincoln established the Secret Service to hunt 
down forgery operations, the Treasury has relied on a 
handful of strategies to keep counterfeiters at bay. One of 
the most effective has been the substrate—the 
paper—which is made of cotton and linen, giving it a dis- 
tinctive “feel.” Tiny red and blue fibers, scattered randomly 
like lint on a jacket, further authenticate paper money. 

The black design on the front and the green image on the 
back are intaglio printed—a form of embossing combined 
with a viscous ink. “The intaglio process provides a very 
clear, sharp image,” says Thomas Ferguson, assistant di- 
rector of research and development at the Treasury’s 
Bureau of Engraving and Printing. “Whatever the en- 
graver designs, it reproduces exactly.” (By comparison, con- 


Future Money 

These are some of the ideas the 
Treasury Department is contemplating 
for counterfeit-proof money likely to 
he issued in 1996. 


1 Bar Codes 
Some kind of machine-readable feature, like a bar 
code, could be hidden in an intricate design. 


2 Moire-Inducing Patterns 

If designed correctly, tightly spaced lines can pro- 
duce distortions when digital equipment attempts 
to scan the image. 


3 Microprint 

Nearly impossible to read with the naked eye, mi- — 
croprinted words are too small for copiers to du- 
plicate clearly. 


4 iridescent Planchettes 

Confetti-like pieces of iridescent material cannot 
be duplicated on a copier. The bill's denomination 
might be printed on them. 


5 Embedded Fibers 

Mixed randomly into the slurry, invisible fibers 
could be responsive to ultraviolet or infrared light, 
making them detectable by machines. 


6 Color-Shifting Ink 

Ink that changes color depending on the observ- 

== er's viewing angle will probably appear some- 
where on the new currency. 


T Security Thread 

This polyester thread may be positioned in specific 
locations to verify the bill's denomination. It, too, 
will likely bear microprinted words. 


8 Watermark 
Made by varying the density of the paper, water- 
marks can be seen only when lit from behind. 
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Getting the images into the computer wasn’t difficult; getting them back out—convincingly—was. 


Making fake currency that resembles the 
real thing is fairly easy, but making a per- 
fect simulation isn't. Thats what we con- 
cluded after conducting our own informal 
experiments. 

We used only reprographic equipment 
available at our office—the way we assume 
an opportunistic counterfeiter might. Our du- 
plication arsenal consisted of a five-year-old 
Canon color copier; a high-resolution scan- 
ner; the latest imaging software; a high-reso- 
lution monitor; and a medium-resolution col- 
or printer. 

The first step was to obtain the most 
"moneylike" paper we could find. We spent 
hours in a Manhattan art supply: store that 
specializes in paper, browsing through vel- 
lum, fine stationery, and cotton rag. Thick- 
ness was aS much a consideration as tex- 
ture. We wanted a paper that was smooth 
enough to capture fine details, light in color, 
and unblemished by flecks, stripes, and wa- 
termarks. In the end, we purchased $35 
worth of various stock—and then discovered 
our reprographic equipment operates cor- 
rectly only with standard copier stock. 

Experimenting with the color copier taught 
us the effectiveness of money's greenish 
tint. Our first attempt had a jaundiced look to 
it, which we partially fixed by adjusting the 
mix of colors. Still, there were obvious color 
distortions, including a pink haze wafting 
over the White House and a rainbow effect 

. inthe borders. 

The color copier retained the delicate de- 
tails—at least, when one didn't look too 
closely. But not only would our machine use 
only standard copier paper, it also couldn't 
make two-sided copies. Therefore, we had 
to find a way to affix the front to the back of 
our "money." After deliberating the merits of 
various glues and adhesives, we decided to 


72 © POPULAR SCIENCE NOVEMBER 1994 


run the forgeries through a waxing machine. 
The resulting product was flexible, but waxy, 
shiny, and thick. 

We encountered similar problems using a 
computer scanner and color printer. A crisp 
$20 bill was scanned at 500 dots per inch 
(dpi)—a higher resolution would have creat- 
ed an unwieldy file. Besides, our printer was 
just 300 dpi. 

It took nearly six hours to correct the col- 
ors in the digitized front and back images. 
Unlike the Treasury, which prints the front of 
bills with black ink, the scanner endows all 
images with a mixture of yellow, cyan, ma- 
genta, and black. As a result, the extra col- 
ors had to be “removed” using Adobe 
Photoshop software. Otherwise, the printer 
might misregister one of the color plates and 
produce an image with thicker lines and 
hints of color where there should be none. 

The clarity we viewed on the screen van- 
ished when the “bill” slid out of the medium- 
resolution printer. The image was fuzzy and 
lacked depth. Printed on cotton rag layout 
paper, the forgery had a plasticlike feel. 

Disappointed, we switched to a photo- 
graphic dye-sublimation printer. We pro- 
duced a beautiful image on a glossy, poster- 
quality paper that wouldn't fool anyone. 

Thats as far as we ventured into the 
dark world of counterfeiting. As for the se- 
curity thread and microprinted words on re- 
al 1990 Series bills, we didn't even try to 
fake them. 

The exercise left us feeling a little bit bet- 
ter about the validity of the money in our 
pockets. Yet it was clear that a motivated, 
clever forger could probably create much 
more believable "bills" than we did—if he or 
she wasn't unsettled by the possibility of a 
visit by the Secret Service, a 15-year jail 
term, and a $5,000 fine.—4J. G. 


ventional commercial printing via 
lithography creates a close approxi- 
mation of images using dots.) 

Intaglio printing begins with an en- 
graver, who carves the design in a soft 
steel plate; then, thick ink is smeared 
on. Next, the plate is wiped to remove 
all ink except that which lies in the 
grooves. Then, at pressures reaching 
15,000 psi, 
against paper. The process leaves an 
image raised about 20 microns off the 
paper substrate. 


the plate is pressed. 


By making the etched lines wider SE 


or deeper, the engraver can precisely 
control the lightness or darkness of 
each shade of ink. The result, with a 
master engraver's work, has a three- 
dimensional effect that other printing 
techniques can't duplicate. 

Last Julys announcement wasnt 
the first time the Treasury has tried to 
stay ahead of imaging technology. In 
1983, the Treasury began sponsoring 
studies to combat the mounting threat 
of reprographic machines. The out- 
come was the security thread, embed- 
ded in $100, $50, and $20 bills begin- 
ning with the 1990 series. This 
metallized polyester strip, just 1/25 of 


an inch wide and 10 to 15 microns. we 
thick, bears the letters “USA” and the 2 wig 


denomination of the bill. 


The 1990 series bills also wear the AOS 
phrase “The United States of America” .° 
in microprint in a loop around the por-~ 
trait. Barely readable without a mag- 


nifying glass, the letters are six to sev- 
en thousandths of an inch wide—the 
smallest type the government's in- 
taglio printers can handle. 3 

These two measures, Treasury 


secretary Lloyd Bentsen told the 


House Banking Committee on July 13, 
“have been very effective. But we 
would risk eventual diminishment of 
confidence in the integrity of our cur- 
rency if we did not change it to meet 
the challenges of a new generation of 
technology.” Indeed, the measures may 
be on the verge of being outdated: 
Already, the Secret Service reportedly 
has found fake bills sporting jury- 
rigged security threads, And, warns an 
NRC report, copiers and printers are 
rapidly reaching levels of resolution at 
which they will be able to reproduce 
images as tiny as microprint. 


| hen it comes to selecting the 
W^ effective deterrents, 
Bentsen told the House 
Banking Committee, “No single fea- 
ture alone is sufficient and no single 
currency design can be absolutely 
counterfeit-proof over time." Indeed, 
nearly every new proposed feature 
can be simulated to some extent. 
Instead, the Treasury is betting the 
strategic combination of features 
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This isa comparison reveals the differences between a pr 1520 bill (left), a scanned image of a bill (ene and a inis ài on a — alle 


will, one way or another, thwart Decora! à 


One of the most noticeable new 
changes planned is to enlarge the 
bill's portrait and shift it to the left. 
The extra space gained on the right 
will probably bear a watermark, in an 
 age-old technique that leaves a ghost- 
ly image in the paper. Visible only 
when the bill is illuminated from be- 
hind, these pictures are created by 
variations in the paper's density. 
Although forgers can't use copiers to 
reproduce watermarks, they can draw 
passable imitations by using fatty 
substances that leave transparent 
stains on the paper. 

Like the 1990 series bills, the re- 
designed currency will use a security 
thread, although it may now be posi- 
tioned at different places on the bill, 
depending upon its denomination. 
This should help discourage forgers 
from converting $5s into $50s. 

Planchettes, tiny confetti-like flakes 
made of paper or plastic, may be 
sprinkled across the entire bill. These 
will probably have an iridescent 
sheen, making them easy to spot un- 
der a light, but impossible to photo- 
copy. In addition, microprinted words 
could be stamped on each. However, 
the NRC reports, while nearly impos- 
sible to duplicate, iridescent plan- 
chettes could be roughly simulated 
with ease, using widely available 
light-reflecting inks. 

Perhaps the most effective authen- 
tication aide in the Treasury's arsenal 
is color-shifting ink, used by France, 


Germany, and Thailand, among other 


countries. "The effect is similar to the 
color shifts you see with oil on water," 


- explains Michael Morris, an expert in 


optics at the University of Rochester 
and member of the NRC panel. When 
the bill is held to the light at one an- 
gle, the ink appears shimmery green. 
Shift the angle, and the ink looks blue. 

This spectral switch is created with 
millions of tiny flakes—each just one 
micron thick—made of materials ar- 
ranged in layers, like. à sandwich: 
Flakes that produce a green-to-blue 


color shift, for instance, are made of 


two layers of chromium separated by 
an inner core of aluminum... When 
light strikes the ink, some light waves 


reflect off the chromium, while others. 


penetrate through to, then reflec, off, 
the aluminum below. 


The visual effect depéfída upon the 


position of the observer's eye. At close 
to a right angle, the reflected light 


waves from the two layers reinforce” 


one another and the ink looks green, At 


other angles some of the light waves: 


cancel, and the ink appears blue. 


sideration won't be visible—at 

least until they are run through 
digital machinery. The Treasury 
seems to be favoring one such tech- 
nique, called moire-inducing lines. A 
simple way to create a moire pattern 
yourself is to place one piece of win- 
dow screening over another. Move one 
screen and dancing lines appear. 


$^ of the deterrents under. con- 


In the same way, designers can cre- 
ate closely spaced line patterns that, 
when electronically scanned, trigger 
the same effect. Essentially, the line- 
resolution capabilities of the imaging 
device cannot match that of the origi- 
nal image, and distortions are induced. 

“Moire-inducing patterns are hard 
to get rid of, even with high-frequency 
scanning,” says Morris. “Even if you 
can manipulate the image and fix the 
distortions, they can come back when 
the printer produces the image.” 

Alternatively, the Treasury could 
employ a pattern of dots in two differ- 
ent sizes, one above the resolution of 
most copiers, the other below. “To your 


_eye,” says Morris, “the area looks uni- 
:formly one color. But when a copier 
tries to. duplicate. it, it.only ‘sees’ the 


larger dots." The smaller ones disap- 


pear on the copied image. If the re- 


maining dots spell out a warning, such 


_as “void,” it’s unlikely someone will ac- 
“cept the forged note. 


But Morris says this won't be an ef- 
fective deterrent for long. “If you have 


“va high-resolution scanner, and a pret- 


ty good computer, you have the ability 
to change that image pixel by pixel," 
he says—so you could ey romney 


-wipe away the warning sign. 


Of all the technologies under review, 
the most intriguing may be the covert 
features—detectable only by ma- 
chines—that verify a bill’s authentici- 
ty. One example, already in use (albeit 
not widely known), is the presence of 

[Continued on page 96] 
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DE YEAR 
Standardized racers | 


powered by electric 
motors debut this yeur. 


he safety ritual associated 
with car racing begins with don- 
ning helmet and flameproof suit, 
followed by swinging one leg after 
another over the thin fiberglass body 
shell, squeezing hips between the roll- 
cage tubing, and finally strapping into a five- 

point harness. Then comes the roar of an unbridled 
internal-combustion engine. 

But not this time. Instead, my instructions concern con- 
trols that simply switch on the car like a light bulb. 
Squeezing the throttle with my foot, I roll onto the track in 
near silence. Gear noises quickly reach a frequency audible 
only to a dog's eats. - 

I'm driving the closest thing yet to a real electric race car, 
a Formula Lightning racer. The new cars made their ap- 
pearance in a series of races this summer, including a 30- 
mile exhibition race before the start of the 
"Cleveland Grand Prix. 

The Formula Lighting series differs from other 
electric car competitions because the racers share a 
uniform design. A beefy, standardized chassis, disc 
/brakes, coil-over-shock suspension, and rack-and-pinion 

ring are used on all cars. All measure 163 inches long and 

eigh 975 pounds— not including the drivetrain or batteries. 

The frame may be the same, but the drivetrain and, of 
course, the racing strategy are up to the student engineering 
teams. The series was launched partly as an educational ef- 
fort, with entries from university engineering-school teams. 

The car I was driving was prepared by Bowling Green 
State University. The 50-horsepower, liquid-cooled AC-in- 


F 
* d 


duction motor and twin lead-acid bat- 
tery packs brought the total weight to 
2,750 pounds, a hefty package for the pow- 
er available. | 

Top speed of the Bowling Green car was ru- 
mored to exceed 100 mph, but after accelerating for 
a mile, it managed only slightly over 70 mph. Speed 
improvement, I was assured, would arrive with a new 
controller and battery pack. Torque, I noted, was virtually 
nonexistent. Cornering was mainly an exercise in inertia 
in trying to overcome the substantial grip of the 16-inch- 
wide tires. 

Limited power keeps the cars well below the 180-mph 
record recently set by GM's Impact. In fact, the overall 
performance of the Formula Lightning cars doesn't even 
measure up to the Impact in its street form. But when an 
eight-car pack raced at Cleveland, the closely matched 
performances made for first-rate wheel-to-wheel competi- 
tion. The winning team, Notre Dame, used a two-speed 
gearbox, which allowed quicker acceleration out of the 
corners. Most other teams had a single gear ratio, but 
higher top end—which made for lots of passing. Bowling 
Green's team was a top contender until a bad battery con- 
nection at the mid-race pit stop. knocked them back to 
fifth place. 


The development work on the cars could lead to improve- 


ments in power output, durability, and bator life of electric 
cars destined for the street. And young designers get hands- 
on engineering experience. Not bad for what is probably the 
only car race series where the roar- of the crowd easily 2 
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ity the poor “NYPD Blue” viewer who 
listens to his favorite drama on the tiny 
monaural speaker in his television set. 
A lot of effort went into mixing the 
show's sound so that dialogue, stereo 
music, and street ambience are heard 
from the center, front left or right, or 
rear of your living room. Experiencing 
“NYPD Blue" in Dolby Surround, as it 
is meant to be heard, versus mono is 
the difference between viewing the pro- 
gram through a telescope and being 
smack in the middle of the precinct sta- 
tion. Phones are ringing behind you, a 
muffled conversation is overheard in 
the background, someone is typing a report, cof- 
fee cups hit a desktop, a siren whizzes by out- 
side. Is that somebody at the door? 

The experience is called home theater. Some 
30 regularly scheduled television series now 
broadcast in Dolby Surround, including *North- 
ern Exposure," *Late Night 


as Ocean's Jurassic Park and Jaleco's King 
Arthur's World for the Super Nintendo system. 

Home theater has many variations, from sim- 
ple and relatively inexpensive to complex and 
pricey. We'll focus on what we call “home the- 
ater in a box": complete or easy-to-piece-togeth- 
er systems from about $3,000 to slightly less 
than $10,000. E 

Home theater refers to the combining of a 
large-screen stereo TV—generally 27 inches or 
larger—with your stereo system. Youll need a 
hi-fi VCR, which passes along the channel sepa- 
ration of a stereo broadcast or video that's been 
recorded in stereo. You'll also want front speak- 
ers on the left, right, and center of your picture 
and two small speakers behind and above you, 
when seated, to take advantage of the rear or 
"surround" channel. | 

The challenge of home theater is to create 
within your living room the feeling that those 
explosions and helicopters you see are all 
around you; yet the same hardware must be 


Join a jumbo with David Letterman," and 
National Football League 
games on Fox. There are also 
thousands of movies on video- | 
cassette and laser disc, a few | 
hundred music CDs, and a © 
handful of video games, such 


able to relay whispered dialogue and soft music. 
The goal, as with any movie, is for the audience 
to suspend its disbelief. It's not easy, consider- 
ing that the home-version format of a movie , 
(videocassette or laser disc) has limited space in $ 
which to store video and audio tracks. Also, the 5 — | 
equipment this information is reproduced on is ; 


screen to super 


sound for cinema- 


like sensations. 
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Perched on the 45- 


inch Pioneer rear- 


projection TV model TV broadcast. Though only two discrete audio In the rear channel, Pro Logic adds to the Dol- 
tracks are delivered into the home, a processing | by Surround soundtrack a slight delay and modi- 
$D-P4575K circuit in Dolby Pro Logic-labeled amplifiers fil- fied Dolby B noise reduction (Dolby Surround 
| ters and redirects certain frequencies to code soundtracks are encoded with Dolby B), a 
($3,199) are a hi-fi them back to the original four. The rear channel | process first developed to reduce the hiss on au- 
generally provides ambience and special effects. diocassettes. Pro Logic also cuts off frequencies 
VCR from JVC Although the rear channel is a mono signal in | above 7,000 Hz to reduce any unwanted effects 
most surround-sound systems, at least two from front-to-rear channel leakage that occurs in 
(HRVP-710U at speakers are needed to cover the room. The | the matrixing process. Adding the delay to the 
front left and right channels contain directional rear channel is particularly important because = 
$600) and a stereo information, and the center channel (the your ears localize sound to where it's heard first. € 
| one coming from behind the screen in a movie In a typical home-theater setup, you are seated « 
Marantz LV-510 theater) contains information that's pulled from closer to the rear speakers than to the front ones, 5 
both the left and right channels. Since it han- | but you don't want the sounds from the rear to 
laser-disc/CD play- dles the dialogue, the center channel is the most | reach you first. A properly set-up surround-- 
important one in a surround-sound system. sound system keeps your eyes on the screen in- 
er ($799). In front 
are Kenwood's KC- 
X1 THX controller 
($999) and KN-X1 
amplifier ($899) 
powering the 
Boston Acoustics 
THX speaker sys- 
tem: three 555x 
front-channel 
speakers, two 
575x rear dipole 
speakers, and a 
595 passive sub- 
woofer ($2,400). 


PREMIUM 
$8,896 


a fraction of the size and cost of that found in a 
state-of-the-art cinema. 

To accomplish this feat, most movies on cas- 
sette or disc today are encoded in Dolby Sur- 
round, the home-video version of the Dolby 
Stereo soundtrack found at many theaters. The 
term “matrixing” is used to describe the way 
surround sound from a theatrical movie is de- 
coded for home video. Four audio channels 
(right, center, left, and surround) are folded into 
two channels so that the sound will fit on a 
videotape or laser disc or be carried by a stereo 
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The most universal of these matrix-type sur- 
round-sound decoders is Dolby Pro Logic, whose 
logo is found on everything from $250 
audio/video receivers to rack systems and full- 
featured TVs. Pro Logic uses steering circuitry to 
increase the separation between channels, and 
in that process a separate center-channel speak- 
er output is derived. Dialogue and other informa- 
tion found in the left and right channels are di- 
rected to the center for more precise placement 
in a speaker that’s designed to be positioned im- 
mediately above, below, or next to a TV screen. 


stead of luring you to turn around to see where a 
sound is coming from. Because of the signal pro- 
cessing used in Dolby Pro Logic, many audio 
purists claim that Pro Logic distorts the music 
portion of a soundtrack, but Pro Logic is the most 
affordable and effective way to achieve the sound 
intended by a film’s audio engineers. 

The most practical way to incorporate Pro 
Logic is with an audio/video receiver, which 
combines Dolby Pro Logic circuitry, five ampli- 
fiers, the inputs for the various audio and video 
components in your system, and the ability to 
switch among those components. Most audio 
manufacturers, such as Yamaha, Pioneer, Tech- 
nics, Kenwood, Sony, Philips, JVC, and Denon 
offer a range of A/V receivers, which start at 
about $250. Prices go up according to power rat- 
ings of the amplifiers, number of inputs, quality 
of parts used, and other features. For adequate 
coverage of a typical-size room, say, 20 by 15 
square feet, amps with at least 60 watts per 
channel should be used for the three front chan- 
nels, with a quarter to a third as much power for 
each rear speaker. 

Dolby Pro Logic isn’t the only surround-sound 
processing system, although it’s the most com- 
mon. Fosgate and Lexicon, for example, which 
sell dedicated surround-sound processors for so- 
phisticated home-theater systems, have their 
own surround decoding philosophies. The Lexi- 
con CP3 Plus ($3,200) creates stereo out of the 
surround channels to allow the music on sound- 
tracks to sound fuller and more open. Both com- 
panies also offer a Dolby Pro Logic setting on 
their processors. 


"X 


Bose Corp. uses a proprietary decoding sys- 
tem in its Lifestyle Home Theater System 
($2,200). The package combines a CD player; 
AM/FM tuner; five small, magnetically shielded 
speaker cubes and matching amplifiers; a pow- 
ered bass module; a radio-frequency remote con- 
trol that circumvents the limitation of line-of- 
sight infrared remotes; and Bose's Videostage 
steering logic for surround sound. Videostage is 
designed to reproduce music as well as sound- 
tracks and produces full-bandwidth sound for 
all five channels. (Full bandwidth means that 
the channel is able to carry the entire frequency 
range of human hearing.) Add a TV, and voila— 
home theater. 

People who are happy with their stereo sys- 
tems, TVs, and VCRs may simply want to add 
components that will turn their separate audio 
and video equipment into a home-theater sys- 
tem. All that's needed to get started is amplifica- 
tion for the additional center and surround 
channels, accompanying speakers, and a sur- 
round-sound processor. You can add a sub- 
woofer and laser-disc player later. 

One group of components to consider for up- 
grading your present TV and stereo system 
starts with the Adcom GSP-560 surround de- 
coder amplifier ($600). It includes an 80-watt 
center-channel amp, two rear-channel 40-watt 
amps, and a Dolby Pro Logic processor—all in 
one box. Then, to hear the rear channel, go with 
the MB Quart Model 250 speakers. They pro- 
vide good sound, don't take up much space, and 
are easy to place on the wall. Speakers are $329 
a pair; brackets, $20 a pair; flush-mounting kits, 
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MID-RANGE 
$3 963 


Panasonic s 31-inch 


Superflat TV 


VR674HF hi-fi VCR 
($519); a Yamaha 
RX-V480 ($399), a 
Dolby Pro Logic re- 
ceiver; and an At- 
lantic Technology 
System 250 
($1,446). Its six 
matched speakers 
indude an 80-watt 
powered subwoofer 
(bottom left) whose 
amplifier can either 
drive the sub or di- 
vide power be- 
tween the rear 
speakers and sub- 
woofer. The sys- 
tem's center speak- 


er is atop the TV. 
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The Sony SA-VA3 
Theater Sound Sys- 
tem ($950) builds a 
Dolby Pro Logic de- 
coder and amplifiers 
into its speaker 
towers. The twin 
towers handle the 
left, right, and cen- 
ter sound informa- 
tion. You can also 
use the TV speakers 
for the center chan- 
nel. Each tower con- 
tains a subwoofer, 
and small rear 
speakers are indud- 
ed. Add Sony's 27- 
inch stereo KV- 
27V15 TV ($749) 
and hi-fi SLV- 
770HF VCR ($599). 


ENTRY LEVEL 
$2,298 


$16 a pair. Next, add a Mirage MCS-1 center- 
channel speaker ($500). Several selectable 
equalization settings let you match the Mirage 
to your left and right speakers. 

On the other hand, if you're starting from 
scratch and prefer the convenience of buying a 
complete—and relatively inexpensive—video and 
audio system from one manufacturer, Quasar can 
supply the whole package. Its HT1000 system in- 
corporates a Dolby Pro Logic receiver, a pair of 
front speakers, a center speaker and subwoofer, 
and a pair of rear speakers. Quasar even throws 
in a cabinet with smoked-glass enclosures and 
storage drawers. The system, including a 27-inch 
Crystal Vision television set, is $2,799; with 31- 
inch set, it’s $3,399. A hi-fi VCR is optional. 

Sony provides a complete audio system while 
leaving the TV as an option. Its SA-VA3 Home 
Entertainment System ($950) bundles five am- 
plifiers, a Dolby Pro Logic decoder, four speak- 
ers, and a subwoofer. You can add a center- 
channel speaker or use the TV speakers for the 
center channel. Add a Sony 27-inch stereo TV 
and hi-fi VCR for $1,348. Similarly, Thomson 
Consumer Electronics offers a Dolby Pro Logic 
Surround System that complements its line of 
big-screen RCA stereo TV sets. 

Moving up a notch, there's THX. You've prob- 


ably seen its logo in theaters. A home version of | 
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the system developed by Lucasfilm builds on the 
Dolby Pro Logic concept and specifies particular 
parameters for electronics regarding power and 
distortion ratings and the direction speaker 
sound travels. Home THX hit the market in 
1990 as an expensive, powerful set of separate 
electronics, but prices have come down over the 
past year or so. Two new THX receivers from 
Technics ($1,299) and Onkyo ($1,999) combine 
all the processing and amplification into one 
box. More than 40 companies make products 
certified by THX, ranging in cost from $1,299 to 
several thousand dollars. 

Simply a playback system and not an encod- 
ing system, a THX controller takes the audio 
signals after they've left the Dolby Pro Logic 
chip and then tweaks them in three ways. It re- 
equalizes the sound for the home by balancing 


out the treble boost that’s added to meet film in- 


dustry specifications for large spaces; it turns 
the rear channel into two distinct ones to create 
a more diffuse sound; and it provides timbre 
matching to ensure a smooth transition of sound 
traveling between the rear and front channels. 
Without timbre matching, THX theory goes, 
viewers can notice a timbre difference in sounds 
moving between the front and surround chan- 
nels, even if all speakers are the same model. 
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= A Great Disappearing Act 


The undetectable BEL 645STi Plus Radar/Laser detector 


We call it the unseen force in Radar/Laser 
detection. You'll call it the ultimate travel 
companion. 


BEL 645STi Plus is the only integrated Radar/Laser 
detector that is also undetectable by the VG-2 or any 
Radar Detector Detector. An independent test has 
confirmed Shadow Technology” as the only effective 
means of achieving "undetectability? No other manu- 
facturer can make this claim. 


Dual Tracking Laser" 
Based on military Laser technology used in Operation 
Desert Storm, Dual Tracki Laser" provides both 
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front and rear Laser detection. In fact, BEL Laser 
technology was independently rated “number one” 
in off-axis Laser detection—the most common form 
of Laser speed monitoring. 


Super Wideband Ka with FMT? 


Of course, BEL 645STi Plus incorporates all of BELs 
innovations in Radar detection including Funda- 
mental Mixer Technology” (FMT”)—a dual patented 
technology that detects each Radar band separately 
for maximum sensitivity. And while most detectors 
provide Ka sensitivity that "peaks" at a fixed-frequency, 
BEL 645STi Plus maintains full sensitivity across the 
entire Ka bandwidth — from 33.4 to 36.0 GHz. 
Once again-the only one of its kind 

No other detector combines these three technologies 
into one compact unit. BEL 645STi Plus can be yours 


for just $399.95. To order, or for the name of a dealer 
near you, call toll-free today: 


1-800-341-1401 USA 
1-800-268-3994 Canada 


BEL-TRONICS LIMITED 
Leadership through Innovation and Technology 


Protected under U.S, and foreign patents, 
(registered trademark of BEI-TRONICS LIMITED. 


TM-trademark of BEt-VRONICS LIMITED, PS645 STi-P 


mericans demand that their 
TV images loom ever larger. 
Yet manufacturers are faced 
with a quandary: The most 
popular display technology, 
the half-century-old cathode 
ray tube, is maxed out when it 
comes to weight and depth. 
Make it any bigger and you'll 
need steel beams to keep the 
floor from collapsing, not to 
mention the challenge of get- 
ting one through the door. 
There's no shortage of tech- 
nologies vying to become the 
successor to the traditional 
CRT. Will the liquid-crystal 
projector, now the front run- 
ner, be the guest of honor at 
the Basement Bijou? Or will it 
be something more exotic— 
like a gas-plasma display, in 
which each pixel is connected 
to a tiny tube of gas, set aglow 
~ by electricity? Will it be a 
field-emitter display in which microscopic cath- 
odes—like the electron guns in today’s TVs, but 
much smaller—are aimed at each point of light 
onscreen? Will the pixels in tomorrow’s TVs be 
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BY MARK FLEISCHMANN 


| gk What kind of over- 


powered by miniature laser beams or by millions 
of individually tiltable mirrors, mounted on sili- 
con wafers? 

A variety of American and Japanese compa- 
nies are now competing to answer that question. 
Many are joined in consortia for manufacturers 
and developers, encouraged by the Pentagon's 
Advanced Projects Research Agency. At stake is 
the future not only of home-theater screens but 
of displays for computers, camcorders, virtual re- 
ality, and applications yet to be dreamed up. 

Given the current and anticipated prolifera- 
tion of video and interactive services, we'll likely 
have different screens for different purposes: big 
screens for wide-screen movies and sporting 
events, high-resolution desktop displays for word 
processing or games, maybe a small monitor at- 
tached to the kitchen phone for home banking or 
scanning the Yellow Pages (they'll still be yellow 
if the display is in color). 

The home-theater screen, of course, should be 
the biggest, with enough cinematic sweep to cap- 
ture the imagination and suspend disbelief. 
Movies—always the main event in home the- 
ater—have more emotional impact on a big 
screen. 

High-definition TV may be getting pushed 
from the spotlight as interactive multimedia (or 
at least speculation about it) becomes more pop- 


sized video screen will homebodies be gazing at in ten years? 


ular, but in a home theater the prospect of im- 
proved picture quality remains highly relevant. 
The bigger the screen, the more it magnifies 
flaws in the picture. Anything that makes the 
image sharper is helpful. So the home-theater 
screen of the future—after a transitional period 
of expensive first-generation products—will have 
to be an HDTV display of some kind. The so- 
called Grand Alliance of HDTV developers is 
gearing up for tests of its amalgamated system 
and expects to finalize a standard by 1996. A 
demonstration broadcast may be conducted dur- 
ing the Olympics in Atlanta that summer. 

There may be more than one kind of HDTV 
display, even in home theaters, however. The 
Grand Alliance is keeping its options open in 
terms of scanning systems (progressive versus 
interlaced) and frame rates. Videophiles will 
want a progressive display, which scans the en- 
tire picture in one pass, like a computer. This 
would provide fewer opportunities for motion se- 
quences to be distorted. Budget-conscious view- 
ers with a home-theater system tucked away in 
the corner of the living room might opt for a less 
sophisticated display. Such relatively inexpen- 
sive HDTV would trace an interlaced picture—in 
two passes, the way conventional TVs do today— 
resulting in a slower frame rate. 

With HDTV comes wide-screen TV. True, to- 
days moderately priced rear-projection sets are 
often a better value than the early generation of 
wide-screen sets. But a 16:9 aspect ratio will be 
built into Washington's forthcoming HDTV stan- 
dard, so wide-screen is coming, like it or not. 

High-definition and wide-screen TV are more 
important in home theaters than in interactive 
multimedia, whose future is likely to play out on 
midsized and smaller screens. 

| If it's big and wide, it's not going to be a con- 
ventional glass CRT (except in cheap, small-scale 
installations). Anyone who's seen the RCA Cine- 
maScreens and other wide-screen tube sets real- 
izes this instinctively. Wide-screen dimensions 
make screen height woefully inadequate, yet 
these sets already are bulky and unwieldy. Mak- 
ing them bigger would only compound these in- 
herent problems. 

Providing high-definition sharpness and satis- 
fying brightness simultaneously is another area 
in which the dear old tube falls short. Prototypes 
and production models of improved-definition 
TVs have proven this. IDTV represents an inter- 
im step between today's television and HDTV, in 
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which scanning lines are doubled, though the 
system still operates within the current North 
American standard. Even with IDTV (let alone 
HDTV), the size of the pixels visible onscreen 
must decrease to allow for more pixels and in- 
creased resolution. Smaller pixels equals less 
brightness. And TV makers know Americans 
like a bright picture. 

So in high-def, the glass tube will not be great 
home-theater material. Videophiles willing to 
spend more will seek some other type of display 
to get the biggest, brightest picture possible. The 
picture from that display will come from either 
reflected light or direct light; in other words, ei- 
ther a projection display or a flat-panel display. 

Though flat-panel technologies are lagging, 
there is a distinct possibility that existing projec- 
tion technologies will provide an alternative to 
tube TVs. Two-piece front-projection setups and 


HOW FIELD-EMISSION DISPLAY WORKS 


A field-emitter display replaces a CRT’s one electron beam with thousands 
of microscopic electron beams on a panel. The electrons cause pixels—points 
of light on the screen’s phosphor surface—to glow. An enlarged cross section 


of an FED is shown at the bottom. 
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one-piece rear-projection TVs have made great 
strides in recent years. 

Front projectors by Barco, Sony, Vidikron, and 
other manufacturers have achieved satisfying 
levels of brightness (thanks partly to high-gain 
screens by screen-making specialists such as 
Stewart and Da-Lite). And rear projectors by 
Mitsubishi, RCA/ProScan, Sony, and especially 
Pioneer—the industry leader in rear-projection 
picture quality—now use advanced optics and 
other techniques to produce a bright, colorful pic- 
ture that can be enjoyed by those sitting off to 
the side as well as those in the front-and-center 
sweet spot. 

Despite recent strides in picture quality, pro- 
jection technology hasn't overtaken the tube in 
popularity; apparently, Americans overwhelm- 
ingly prefer direct to reflected light. Nor has pro- 
jection surpassed the direct-view tube in picture 
quality. (Sony's 27-inch XBR?, which carries a 
manufacturer’s suggested retail price of $1,900, 
is still the best-looking set of any size this video 


critic has seen.) And it remains uncertain 


. whether conventional projection technologies 


can be adapted to wide-screen high-definition 
home-theater viewing any more easily than the 
glass tube in most homes today. 

Even so, it has become apparent that tomor- 
row's advanced, high-definition, wide-screen, 
home-theater screen will be either an easier-to- 
implement projection display or a potentially 
more popular flat-panel display. That much is 
known; everything else is up for grabs. 

The first unconventional display technology to 
achieve home-theater dimensions, at least in 
prototype, has been liquid-crystal (or LCD) pro- 
jection. Unlike conventional projection TVs, 
which use three glass or plastic tubes to con- 
verge beams of red, green, and blue light on the 
screen, liquid-crystal projectors use panels with 
thousands of tiny magnetic light valves, which 
open and close when affected by electric current 
coming from an “active matrix” of transistors. 
Sharp, the company most heavily identified with 
LCD projection, has demonstrated a prototype of 
an HDTV set using the technology. The proto- 
type, first seen at trade shows several years ago, 
uses Japan’s moribund analog HDTV system 
(soon to be leapfrogged by a digital standard for 
the United States). 

However, LCD projectors—like flat-panel LCD 
screens—come with severe limitations. The liq- 
uid-crystal panels with the greatest sharpness 
are hard to manufacture. Why? As the number of 
pixels rises, so do manufacturing defects. For in- 
stance, the Sharp XV-H35U ($4,695) has 
112,320 pixels per panel. Roughly tripling that 
number to 308,880 in the Sharp XV-S80U does 
achieve a much more finely grained picture, but 
it also lifts the price to an imposing $11,500. 
Flat-panel LCD screens, without the aid of pro- 
jected light to enlarge the picture, are even hard- 
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er to manufacture in large sizes. The largest col- 
or LCD screen now sold in the United States is 
an 8.6-inch computer monitor from Sharp. (In 
the lab, Sharp has also shown a prototype 21- 
inch display panel slightly over an inch thick, in- 
tended for wall-mounted television.) 

Despite past and present problems, a number 
of companies are trying to build on current LCD 
technology. Since 1983, Canon has been develop- 
ing prototypes of a ferroelectric LCD said to be 
easier to manufacture than conventional LCDs. 
A 15-inch flat-panel prototype was first unveiled 
three years ago. More recently, that 15-incher 
has turned up in Japan as a monochrome moni- 
tor for a desktop publishing system. Screen sizes 
up to 24 inches are possible. However, Canon 
has yet to link up with a chip-making partner to 
help with the underlying electronics. 

Others are also seeking the Holy Grail of an 
easy-to-make LCD display. The biggest names 
pursuing this line of inquiry are Xerox and 
AT&T, which along with Standish Industries of 
Lake Mills, Wis., are working on manufacturing 
processes that would enable high-volume pro- 
duction of active-matrix LCDs. They've received 
a total of $50 million in government funding, in- 
cluding $20 million from the Pentagon, which 
says that LCD manufacturing is critical to 
America’s strategic preparedness and economic 
well-being. Xerox’s Palo Alto Research Center, 
birthplace of the graphic computer interface, has 
already fabricated a 13-inch, 6.3-million-pixel 
panel with 300 dots per inch—a world record for 
pixel density, Xerox claims, and potentially 
HDTV-worthy in larger sizes. 


Additional players include the David Sarnoff 
Research Center, which is working with a start- 
up firm called Kopin to develop an LCD screen 
with a plastic, rather than glass, backing. 
Among smaller companies, OIS in Troy, Mich., 
recently agreed to develop active-matrix LCDs 
for the next generation of Apple’s notebook com- 
puters. In Focus of Wilsonville, Ore., has devel- 
oped a high-resolution LCD panel that doesnt 
need a thin-film transistor at each pixel, thus 
lifting manufacturing yields past 90 percent. 
Sizes of six, maybe 12 inches are possible. 

Not everyone agrees that the problems with 
LCDs can be easily solved, and this nagging 
doubt has prompted a search for alternatives. 
Most options on the horizon now are in early 
stages of development; many are not intended 
for big-screen or video use, at least initially. 
But some of them at least suggest how home- 
theater screens might operate in the future. 

Alternatively, gas-plasma displays are becom- 
ing trendy among futurists. Here, the idea is to 
illuminate each pixel on the screen by activating 
neon gas behind each pixel with electric current. 
Exotic but alluring, these displays have already 
achieved limited success in the industrial 
sphere. Will they make it into living rooms? De- 
spite the inherent sexiness of this approach, at 
present it's way too expensive to go into mass 
production. 

Photonics Imaging of Northwood, Ohio, has 
spent a decade making 60-inch monochrome 
plasma display panels for military strategy 
rooms. Still more exciting is the 30-inch-diago- 

[Continued on page 92] 


This six-foot-diago- 
nal wall image 
shows the projec- 
tion from Texas In- 
struments’ digital 
micromirror display, 
an integrated circuit 
the size of a 
postage stamp. The 
image is framed 
wider than normal 
to reveal the IC 


mounting and pins. 
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ou just bought a Dolby Pro Logic 
audio/video receiver, a laser-disc play- 
er, and a hi-fi VCR, along with a big- 
screen TV. Not to mention a gazillion 
tapes and discs. Congratulations, 
you're the proud owner of a state-of- 
the-art home theater, says the sales- 
man as he takes your credit card. 

What he doesn’t say is how long 
your state-of-the-art smugness will 
last. Don’t look now, but home theater 
is morphing into the next generation. 

If you really want to hear the latest 
surround-sound technology, go to a 
movie theater equipped to show films 
recorded in DTS, Dolby Stereo Digi- 
tal, or SDDS. These multichannel for- 
mats are already in select theaters, 
and at least two of them—Dolby 
Stereo Digital and DTS—are headed 
for the home. 

Digital surround sound isn’t spank- 
ing new to the cinema. The rollout 
from the movie studios began in 1992 
with Warner Bros.’ Batman Returns, 
the first large-scale Dolby Stereo Digi- 
tal release, then received a second 
breath of life from Digital Theater 
Systems (DTS) when Jurassic Park rumbled 
out last year. In recent months, digital sound 
has picked up speed. Sony-owned studios 
Columbia and TriStar released Geronimo, 
Wolf, and City Slickers IT in Sony Dynamic Dig- 
ital Sound (SDDS). Dolby once ruled the mar- 
quees, but now the three entertainment giants 
are going head to head for digital bragging 
rights. 


The Dolby and DTS systems are called 5,1- 
channel systems because of their dedicated, 
full-frequency channels for front left, front cen- 
ter, front right, left surround, and right sur- 
round. The sixth subwoofer channel is given 
the .1 designation because it filters out fre- 
quencies above 200Hz, underscoring low rum- 
bles. Whereas Dolby and DTS cover the front 
soundstage with three speakers, the Sony sys- 
tem can be configured for five, six, or eight 
channels. Sony’s stance is that five speakers 
are required to produce realistic sound. 

The five-plus channels provide better separa- 
tion of sound between channels, resulting in . 
more spaciousness, localized sound effects, 
wider dynamic range, and better frequency 
range. To moviegoers, that translates to more 
tingles and extra oomph. The opening scene in 


The Lion King, for instance, puts you in the 


middle of a soft rain shower, and the beastly 
stampede pumps out heart-pounding thunder. 
Its not unusual for one film to come out in 


two digital formats. Last summer, Columbia 


released City Slickers II in both SDDS and 
DTS, and Speed and Forrest Gump came out in 
both Dolby Stereo Digital and DTS. While 
straddling the fence can work at the theater, 
multiple formats don't appeal to consumers 
who want to make a safe purchase of home 
entertainment equipment. But just as Beta and 
VHS slugged it out when VCRs first became 
available, a home-front battle is already devel- 
oping between Dolby Surround Digital (the 
home version of Dolby Stereo Digital) and Con- 
sumer DTS. Sony, for its part, has yet to show 
any interest in adapting its digital theater sys- 
tem to the home market. 


Digital surround sound, now dazzling you at the movies, 


will soon be playing at a home theater near you. 
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Dolby took the initial lead in this high-stakes 
competition when its AC-3 coding system was 
chosen by the Grand Alliance of High Defini- 
tion Television developers as the preferred 
audio system for the proposed HDTV standard. 
AC-3 is the data compression scheme that 
enables six channels of digital sound to fit into 
the limited transmission space allotted for 
HDTV broadcasting. 

HDTV is still a couple of years away. (Direct 
satellite broadcasts and some cable TV systems 
will deliver digital audio ahead of HDTV.) Yet, 
Dolby is hoping its front-runner position in 
HDTV will influence standards selection in the 
prerecorded software side of the business, 
where digital multichannel sound is poised for 
a home theater debut. DTS, whose backers 
include Universal Studios and Steven Spiel- 
berg, has its own plan, which is incompatible 
with Dolby's approach. 

No matter which system is chosen, the result 
will be more realistic sound distribution. The 
current surround-sound standard, Dolby Pro 
Logic, receives surround and center-channel 
signals from two channels (left and right 
stereo) and synthesizes those signals to come 
out of left, center, right, and rear (mono) speak- 
ers as four channels of composite sound. DTS 
and Dolby Surround Digital, by contrast, pro- 
vide six channels of discrete audio; each chan- 
nel carries dedicated information for specific 
placement in the theater or living room. 
Whereas Dolby had to add processing and trun- 
cate the frequency range of the rear channels 
to compensate for the limitations of its current 
system, each channel in the digital system sup- 
ports all audible frequencies and offers greater 
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HOW MULTICHANNEL SOUND IS PROCESSED 


The current sur- 


Dolby Pro Logic-Today 
round-sound stan- " 
dard, Dolby Pro 
Logic, concocts the 
surround (rear) 
and center-chan- 
nel signals from 
only two stored 
or transmitted | 
channels (left and right stereo) for a total of four channels. The 
coming Dolby Surround Digital system, by contrast, provides 
five discrete, full-frequency audio signals for the left, center, 
and right speakers in front and the right and left speakers in 
back. It also provides a dedicated low-frequency channel for a 
subwoofer speaker. Hence, the 5.1-channel designation. 


[41 
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dynamic range and precise placement of 
sounds. 

For now, only laser discs have enough space 
to accommodate six channels of digital sound, 
and they do so at the expense of other informa- 
tion. A laser disc has four audio channels: two 
16-bit digital channels (equivalent to compact 
disc sound) and two FM-modulated analog 
channels (used before digital sound was avail- 
able for laser disc). When digital audio 
appeared in 1982, laser discs began using the 
digital tracks but kept the analog tracks for 
backward compatibility with old players. 

As Dolby moves from today's laser disc, 
which stores all surround-sound information 
on two channels, to the next generation, it 
faces a major concern: maintaining compatibili- 
ty with the million laser-disc players that con- 
sumers already own. With that in mind, Dolby 
engineers chose not to change the digital audio 
tracks and to use the right FM analog track of 
the laser disc for the six channels of digital 
sound. The remaining channel of analog can be 
used for a mono signal, for the few early analog 
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Dolby Surround Digital-Near Future 
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audio laser-disc players still in people's homes, 
and for supplemental information such as nar- 
ration. Dolby Surround Digital discs would 
have redundant digital soundtracks—one 
mixed in Dolby Surround and one in Dolby 
Surround Digital. 

The catch—for all formats—is that six-chan- 
nel, full-frequency digital sound takes up a lot 
of room. All the competing systems must 
employ data compression to enable the full-fig- 
ured audio to squeeze into a tight space. That's 
a problem not only for laser discs but for broad- 
cast, cable, CD, and tape as well. 

Sound engineers' desire to reproduce multi- 
channel sound is as old as hi-fi itself. When 


Western Electric engineers were exploring 


ways to record music in the 1930s, they decided 
that accurate sound reproduction required at 
least five channels. But the limitations of the 
vinyl LP dictated the two-channel stereo for- 

mula, later carried over to CDs. 
Now, with improvements in data compres- 
sion and density of the storage media, record- 
[Continued on page 98] 
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DNA fingerprints on trial 
[Continued from page 64] 


ings in California have confused the 
issue in that state. 

The historic standard for admitting 
scientific evidence in court requires a 
consensus in the pertinent scientific 
community that the technique is valid. 
The California Appellate Court has 
ruled both for and against DNA finger- 
printing on that basis, but indicated 
that it could be acceptable if the NRC’s 
unofficial and unadopted guidelines 
were followed by test laboratories and 
prosecutors. 

The first question to be answered is 
whether or not results from the Cell- 
mark DNA fingerprinting test place 
Simpson at the scene where his ex-wife 
Nicole Brown Simpson and her friend 
Ronald Goldman were murdered. Cell- 
mark tested blood samples from three 
sources: the two victims, Simpson, and 
blood drops on the sidewalk. 

Forensic experts also soaked two 
bloody gloves, one found at the crime 
scene, the other behind O.J. Simpson’s 
guest house, in sterile solutions to col- 
lect samples that Cellmark will seek to 
identify. Other samples were collected 
from Simpson’s Ford Bronco and from 
several locations inside his house, in- 
cluding a shower drain. 

In late August, during hearings on 
evidence and before the actual trial 
had started, the prosecution an- 
nounced that their tests had found 
matches between O.J. Simpson’s DNA 
and DNA from a variety of evidence 
collected at the crime scene: blood from 
the pavement outside Nicole Simpson's 
condo; a bloody glove; and a hair 
snagged in a cap. Defense lawyers im- 
mediately attacked the procedures 
used in collecting, labeling, and testing 
the evidence and demanded that sam- 
ples be shared so that defense experts 
could run their own tests. 

In the O.J. Simpson case, investiga- 
tors claim to have collected and pre- 
served samples from a variety of loca- 
tions before they could deteriorate. 
Sometimes the police take no chances: 
"We've had whole couches delivered to 
our lab so we could collect and test a 
sample," says Mark Stolorow, Cell- 
mark's manager of forensic services. 
^We've had clothing, pieces of sidewalk, 
you name it, arrive at the door." But 
most often, he adds, blood samples are 
blotted up with a neutral fluid and pre- 
served that way. 

On August 26, Los Angeles Coun- 
ty Superior Court Judge Lance A. Ito 
denied the defense request to obtain 
a share of the blood samples be- 
cause, he said, even though the pros- 
ecution was "less than exemplary" in 
dealing with the specimens (one 
prosecution witness had admitted to 
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mislabeling a sample), Simpson's 
lawyers had failed to demonstrate 
bad faith on the prosecution's part. 

"DNA tests can absolutely eliminate 
someone," says L.A. public defender 
Walter Krustjla, who is a DNA chemist 
as well as a lawyer. If the blood drops 
on the sidewalk turned out not to be 
O.J. Simpson's, new mysteries would 
unfold. Science would have proved that 
the blood wasn't Simpson's—but not 
necessarily that he wasn't there. 

But if the samples from the sidewalk 
and the gloves point to the celebrity, 
everyone involved will look at how the 
test was interpreted. Questions also 
will be raised if samples from the Bron- 
co are linked to either victim. The in- 
terpretation, not the PCR or RFLP 
analyses, will become the focus of a 
new controversy. 


NA fingerprinting bases its con- 
D on the probability that 

segments of genetic material oc- 
cur randomly across the population, so 
that the odds against a match at five 
or more loci through sheer chance are 
very high. Just how high is the subject 
of heated controversy because of a 
number of technical considerations. 
One often-cited range of the probabili- 
ties for RFLP analysis is one in tens of 
thousands to one in hundreds of thou- 
sands, or even a million. PCR analysis 
looks at gene sequences, which afford 
less specificity, so the range is roughly 
one in 100 to one in 2,000. 

These less than totally compelling 
statistics keep lawyers busy. They ar- 
gue successfully that one chance in 
100 is not good enough to prove guilt 
beyond a reasonable doubt. Even odds 
of one in 2,000 might be enough to 
raise doubt in some jurors' minds. Af- 
ter all, in a city of two million, there 
would be a thousand other individuals 
whose PCR tests would provide a 
match. That makes PCR testing ques- 
tionable in criminal cases, except to 
exclude someone from consideration 
or to signal the need for the more de- 
finitive RFLP test. 

One of the possible complicating 
factors in DNA testing is the argu- 
ment that extensive similarities can 
occur in racial groups, such as blacks, 
Asians, or native Americans. Such 
built-in matches would alter the prob- 
abilities. 

“A big question,” says Victor A. 
McKusick, “is what reference popula- 
tion is selected to calculate the genetic 
frequencies. This is especially perti- 
nent in the United States, which is 
such a melting pot, so heterogeneous.” 
McKusick, director of medical genetics 
at Johns Hopkins University School of 


Medicine, chaired the 1992 NRC com- 
mittee report, which addressed that 
issue by recommending that laborato- 
ries use a “ceiling” principle to evalu- 
ate results. 

The principle requires that databas- 
es, or sample genetic readings, be tak- 
en from 100 people each in a variety of 
races and categories. Matches at any 
locus that spread across 5 percent of 
the general population—or less, if no 
match hits the 5 percent level—would 
become standards for comparison, or 
ceilings. By comparing samples 
against the ceilings, all ethnic biases 
would be removed. 

"This question is still being debated 
by population geneticists," says McKu- 
sick, who adds that a second NRC 
committee has been convened to ad- 
dress it. Their report is not due until 
the spring of 1995. 

While California courts have been 
allowing DNA fingerprinting into evi- 
dence if it follows the 1992 NRC 
guidelines, both defense and prosecu- 
tion have declined thus far to discuss 
any details of testing in the Simpson 
murder case. 

Other NRC recommendations—that 
national standards be set for which 
DNA segments to test and how to test 
them, that a DNA committee review 
and approve newly developed tests, 
and that some national agency regu- 
late and approve laboratories—are 
bogged down in arguments. 

The FBI is one roadblock. It wants 
standardized testing but can't agree 
with civilian labs on what those stan- 
dards should be. It also does not want 
to become a regulatory body, but si- 
multaneously claims that no outside 
agency is qualified to evaluate FBI 
labs. A 1991 DNA bill in Congress 
died because of the FBI's position. 

Because there is apparently no oth- 
er direct evidence to connect Simpson 
to the double murder, the outcome of 
the most publicized murder trial in 
history will inevitably depend on 
DNA testing. If any of the tests fail to 
produce a match between Simpson's 
specimens and the blood collected at 
the crime scene, or between the vic- 
tims’ blood and that found in the 
Bronco, the defense will argue that 
their client's innocence has been auto- 
matically proven. 

But if there are matches, defense 
lawyers will assail the DNA results on 
grounds of uncertain probabilities or 
mishandled collection, preservation, 
and testing of specimens. 

Along with the once-great football 
hero, an icon of the American rags-to- 
riches story, DNA fingerprints are in- 
deed on trial. 
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nal, four-inch-thick color prototype 
demonstrated last January at a con- 
ference sponsored by the Pentagon's 
Advanced Projects Research Agency. 
That flat panel—then showing a live 
Super Bowl between the Dallas Cow- 
boys and Buffalo Bills—set a new 
world record for highest resolution in 
a big flat-panel display, according to 
Photonics. (There seems to be an epi- 
demic of self-proclaimed world records 
in the advanced-display arena.) Con- 
templated applications include every- 
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Electro-Plasma of Milbury, Ohio, 
makes gas-plasma displays up to 30 
inches diagonally, in monochrome, 
with a resolution of 1,280 by 1,728 
pixels and 72 dots per inch. Its innov- 
ative filtering produces a sharper im- 
age, according to company president 
Michael Horner. 

Plasmaco of Highland, N.Y., makes 
a 21-inch-diagonal monochrome mod- 
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el that’s popular in the financial ser- 
vices industry, where people with not 
much desk space need lots of infor- 
mation and need it fast. Plasmaco’s 
first color model will also be 21 inch- 
es, with a resolution of 640 by 480 
pixels and a range of 16 million col- 
ors. A 30-inch model is planned, ac- 
cording to spokeswoman Jean Burke, 
though at that point the manufactur- 
er will have reached the limits of its 
production equipment. Still larger 
HDTV-ready sizes are being contem- 


plated, however. 
J: least ten major programs to de- 
velop gas-plasma displays for 
HDTV. One Japanese program alone, 
the Plasma Display Technical Forum, 
has 50 corporate members. 
Matsushita Electronics, a division 
of the Japanese electronics giant, and 
NHK, the Japanese broadcast author- 
ity, demonstrated a 40-inch-wide 
wall-mounted flat panel in June. It’s 
just three inches thick and sizes from 
45 to 65 inches are reportedly possi- 
ble; a 55-incher is said to be in the 
works. Unfortunately, the NHK demo 
unit broke down after 2,000 hours of 
use, and according to a Reuters re- 
port, its brightness and resolution 
were not impressive. A Matsushita 
spokesman in the United States says 
his parent company expects tomor- 
rows home-theater displays to use a 
variety of projection and flat-panel 
technologies, including conventional 
tubes, liquid crystals, and gas plasma. 
Panasonic, one of Matsushita’s 
stateside brand names, has also 
shown a 14-inch prototype of a differ- 
ent kind of flat-panel display using 
what it calls an active beam matrix. 
And by the way, it looks gorgeous—al- 
though the size will have to double be- 
fore it could even be considered for en- 
try-level home theater. In Flat Vision 
[Best of What's New, Dec., '93], elec- 
trons fired from nearly 10,000 beams 
illuminate screen phosphors. The 
technique is strikingly similar to the 
way conventional tube TVs work, with 
one exception—instead of a single 
electron gun firing at a single screen, 
Flat Vision divides the screen into a 
grid of nearly 10,000 smaller screens, 
each with its own electron beam. 
Generically, this method of replac- 
ing one electron beam with many is 
called a field-emitter display (or FED) 
and other parties are pursuing this 
route as well, each making the field 
emitter out of a different material. 
FED technology, though promising, is 
evidently a tough challenge—in the 
last decade at least a dozen companies 
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teries (not incl.). Complete with | including 1-500 and 2-1000 gram wts. PY41,765 $26.00 
10 ft. outdoor probe sensor cord. | : 


Reg. $46 PY38,038 an sale $30 E z 


Hi-Tech case measures 7 xa axe, 
Easy to mount. Uses 2 "AA" bat- 


Our Six Favorite Science Toys That Teach. 
k | Classic science demonstration toys have amazed and 
MA, intr rigued | young minds for many generations. You'll have 
fun and learn scientific demonstrations with them 


Eyescope is an optica onus for 
goki ng at tha inse oy ur eye 


. it's a Specially designed ‘diffuser coc TET, alios SN "p , ee adapter. It can be | a Amazi inn Bi : | 
incorporating a i parabolic mirror | 250 Assorted Stars That Glow In The Dark Turn # " iil ecause Thi hung or mounted — PY52 431 Amazing Flying Bird PY52, 2300 95 
M. and iens light. Safe and easy t A m i a FA ee urious propersus3 | ona pola $13.95 | * Whirling Gyroscope SPECIAL $ 
and igni. aafe and easy to Any Wall Or Ceiling Into The Night Sky. A were first discovered 
mH use. A booklet included, |p : (S = my arphaeninmietel1i 1 m... —— —-| e Sun Powered Radiometer PRICE 
= | describes the various features in- Ea ses -~ n Assortment of 250 luminous —— — oy. archea og'sts | Newton's Third Law Of 
ri side the normal eve. how the iris IM | zur Stars that glow In the dark on Studying prehistoric Motion D d Witt * Rainbow Maker | 
LA NA f Sige the normal eye how te Is S u//. SS =] ceiling or wall. You and your | 4x88 and adzes called Celts. These rocks had a preferred otion Demonstrated With , Space Pet » Fickle Foam Ko) 
/ Ws 638 $29.95 objects, how to inspect contacts, | friends will enjoy viewing these "stars". They'll light up a slab gt Bal lags ipe ae m MAR "n The 5-Ball ai ana RL ARE er a E Sa E ai 
=! i ee nies th uc te room with the beauty of glowing stars and you'll have fun | 3PO TL WEE Sip, PAGA Up all UONTLOP MIB CUR dies, ern iti | i i ig 
tring The World 8 Times Closer With This with astronomy. Easy to apply decals glow after BXDÜSUTE wien reyersa its Som. Hint ing rour d edge Is an elipsoid, aanging wonder. Exciting Books For Science Fair Projects 


with its axis aligned at an angle of about 5° to 10° trom “700 Science Experiments For Everyone” 


700 science | New. up-to-date adition of the best known 
1 | EXPERIMENTS | Scienca experiment book in the world. 
DEL FOR EVERY ONE) Compiled by science instructors under the 
L | auspices of UNESCO in Paris. 251 pages, 
featuring optical projection, electricity, 
chemistry, astronomy. magnetism, geolo- 
ov, physiology and more. Describes 
: E d experiments with easy-to-follow instrüc- 
E E ME | tions and diagrams PY9301 $13.95 
It's hard to put down onca You | ——— —- 

start playing with jt. Swing one of) "333 Science Tricks And Experiments” 
| the nickel plated balls and watch Science students will find ideas for pro- 
Ls one on the opposite side jects involving basic scientific principles, 
swing Ss sonale of P Is including inertia, gravity, magnetism and 
suspended gy MONOTHAMen tO d the mysteries af chemistry in this well 
wood frame. —PY33,739 $22.95 illustrated book. 208 pages, by Robart 
Brown - uses expensive materiais with 
step-by-step instructions. PY9703 $9.95 


“333 MORE Science Tricks And 
d Experiments" 222 pgs. PY35,838 $10.95 


"acket-Size, Economical 8x20 Monocular. to light. Lomes with star chart and instructions to recreate 
the big dipper, Milky Way and the heavens. 
deal for bird watchers, 


PY9521 Package of 250 $4.50 
junters, racing and sports 


ans. You'll never miss out ^ B | Miniature Water Pump For Photo Darkrooms. 
that rare bird sighting.. F  |Science Fairs, Water Displays. 


ne big play... or the photo à 
inish again. This compact NEWT | — 
Wek x 114" Diameter straight-thru root prism design a 
Monocular features all Optical grade mass Optics and a | This tiny pump can /_ |; 
water resistant rubber coated body. Includes soft case and | pump a pint per minute. y == LI cim 
beck strap. PY52,121 $24.95 | with a 12" high flow. /.— / 7 coU 
tae Wa. Tali UPRI.E Gall la A Uana Da. Ideal for temperature control and circulation a f darkro om enami: 
san You Tell Which Ball Is A mappy Bouncer, cals dee je fountains, model watertalis, water filtration and more 
ind Which Ball Is Not? Can be used in either direction and is self-priming, Operates on 
n e fas shi ight batteries (not included), runs up to 48 hours before 
wo seemingly identical black spheres with ` m rM E LaS Tanh eer i 
parked differences in their physical proper- battery change is required. 4" tube included. PY50,d45 $7.50 3 
es. Balls are 3/4” in diameter and have the 
ame density, mass, color and appearance 
et when dropped to the floor one jumps 
Widly, the other is motionless. Marvelous 
haugh vo or discrepant event sci- ify [ 
Me Fat we not AE uit caries — n. (Mace: -Biob has unbelievable p properties and is" (| | 
iroperties plus experiments for classroom | \ ving arabe asma Y a ane oe like a 
zn inrlude P I i i \ L L PANAY Ly 
se included. PY39,129 $3.95/Pair; 10 Pairs or more $3. 50 / crawling up and out of its container it's AR Hoos \ 


Ruminating 30X Magnifier-Microscope For | || ^ dehydrated plastic — just add water to _[' pS 


the main axis of the stone. Angular momentum ts con- 
served, but it doesn ti look it. Made of injection molded 
acrylic. Siz ES x ht xh ". Package of 3 PY38,912 $5.95 


———— ee Orr —— = ee — fr 7 


.) Moon-Blob, It Crawls Out Of Containers s... 
f And Looks Alive As It Creeps Uphill. =) 


ger E _ 


1 V. in ; j 
E The Vortx™, More Than A Money 
del Performs spinning tricks and high maneu- 
vers. Drop a cain onto the launching pad 
spin the Vortx unit in a circular motion. 
This creates an immense amount of 
- speed, causing the coin to spin around 
the quartz n ihe thin, thé | and around until it finally draps to the bot- 
rocks. its nature s Piero gf tac tom storage are "The longast continuous 
Pack of e gir d rolling so far is 33 hours, 16 minutes." 
Challange your Skills, spin the coin back 
This Glever | Up the tunnel or spin it upside down, plus 
more. Made of tough polypropylene. 
^ Gadget... Instructions included. PY37,832 $18.50 
ZW Wil Telit] ———————————— — ————— ———— 
Mor You | Fun And Intriguing! You'll Play For Hours With 
J) ^n | These Colorful Magnetic Magic Marbl 
E à J How High | hese Lolortul Magnetic Magic am es. 


strike them together and see 
amazing flashes inside the rocks! 
The source of light is a miniature 
"lightning flash" that occurs in 


: | activate it. Completely harmless. Dual pack’ 
FAR Examining Stamps, Coins, etc. lS 2 Packages, PY38,440 $10.95 


Our new design improves this papular . ; , : 
model. Carrvet with vou Mie i dn Deal An Optical Illusion Next Time You Play 
- measures only 5 'ir x 1' x "ie. Idea tor | Poker, Blackjack or Gin parnm: 
Erica inspections. Has a OUT boM | Visual illusion cards are 
sourca and optics tg Jet you examine | a great conversation 
» objec ts 30 times actual size. Features a piece for your card 3 
P - center focus wheel tor precise on&-hand | games. Contains 52 

Wee. operation. Ideal for industrial inspections | different visual illusions 
= a! hes and nobby applic ations Uses 2 AA” | and instructions. 
Fem cx battenes(notinci). — PY35,001 $89. 50 Examples: Illusions in | 


SS 


color, color reversal, 
idd Spi Color To Your Home With A ambiguous figures, size 


Lightweight, Measures Less Than 5.5" 


Ideal for lecturers, presentations, 
educators, instructors, annual 
seid and slide shows. 

It projects a brilliant rad laser dot to focus attention to 
slide presentations, charts, business and sales maat- 
ings at distances up to 150 feet. This compact pen 
style class Illa laser pointer is crafted of the finest 
materials and built ta the highest indust rial standards, 


Po "kn 8 hours continuous battery life, uses 2 "AAA" batteries Build a mountain or odd geometric 
lainbow Light Display. - d = . eB fele Ww c : (included) I), weighs less than ? ? nz Rated output: dmW sath a z ni ns UM Are. patterns with these fascinating, high 
jur equilateral prism mounted in a T Tub tard Becks availatl le. Deck A Deck B at675nm. Caution Laser light avoid direct eye expospre VERIMED y nig cross cuu | impact nlastic marbies Each 


try or hiking in the mountains, this | marble has both a negative and 

Altimeter wi te you how high you | positive pale. A challenge to 

are. Shows elevation from $a} your imagination. Fun for 

level to 15.000 fi. Can be mounted | youngsters, adults toa! 

to dashboard with seit sticking tape | 50 marblas per package. ae. 

(incl.) or can Da carried wiih you im des 
your pocket, Built-in weather | PY34,968 (Package of 20) @ $3.95 Ea. 


n atiractrya high tec paositining 
jase catches tio sunlight from 
laur windowsill and projects the 


PY52,442 PRICE BREAKTHROUGH! ONLY $49.95 


Deluxe Precision Gyroscope Performs Gravity 
Defying Feats, Rotates 3 To 5 Minutes. 


Demor astrates gyroscope inertia a rigidity 


Deck A: Can You Believe Your Eyes PY39,635 $7.95 
Deck B: More lilusions & Visual Oddities PY39,636 $7.95 
wer- changing val ater patterns Over 


lour walls, ceiling and. floor. Its almost like Every Detail Of Your Eye Enlarged. 
jeing inside a muttifaceted diamond. Glass equilateral | Check contact lenses and inspect 


ism is 2" (50mm) long with 1^ (25mm) faces your own eye with our unique 7^ — a in space as first recorded by Sir Isaac il | gi j 
lack plastic mount is 3°x1%/4"x1%",  PY38,400 $7.95 | close-up eye inspection mirror. Dur ^ 465^ WAW Newton in the 17th century. An f barometer to warn you of impend- to NM ar ital 9 5. 20 Ea. = 
precision radius mirror with front i Tet B object rotating about a fixed axis p ing storms PY34,544 $39.95 i ackages or mare) a 


i holds its position with respect to 


^, sRadiometer...A Space Age Sphere. | surface coating allows you to s Xe LU SS SEE — 

L9 It's fascinating to watch the delicate vanes | inspect your own eye by ee ae inertial space, no matter how the <1 | d Scientific 

| i Sl within this 5. pracisdon- made snhere Spin | holding th ë mirror anproximate "P = spinning object 3 suppart E moved aa jS Eam 

#/ faster and faster illustrating the basic prin- | 0 front of your eye Ideal fi contact lens wearers or to | about. Gyro-contratied guidance and Í : = 

^ ciples of solar heating. When light strikes | ‘spect Tor irritant allen particles. Mirror is 2° in diameter navigation Systems are used in ships, ' pc. y seus 

the vanes it transfers heat and the vanes | With front surface aluminized coating. — PY39,152 $9.95 | planes, missiles and space craft atts Hee va 

begin to move, Works from direct sunlight. | 12:7 mee p. oq. ee ee Rl i Des a IL cdd WOFK, on drill ng and 

or artificial light. An attractive conversation | Motors a The Bag For The Hobbyist, j anbylaneitd ET AE PERERA isi. 

piece PY60.082 $6.95 uM Dur inexpensive design featuring a high-impact plastic » 
body with brass and metal fittings. Base, card 


uil UT Own Clock Of Paper, j motors can make — mieis, | 31⁄4" diameter gyro and instructions. — PY38,647 $9.95 


4 wheels go round, seS iW | aa ee 


E Our new, dai 120 -— full color edition contains 
A over 4,000 products. A fascinating source book for 


It Really Keeps Accurate Time. | pipolla Uu. = e| Construct The Fierce Tyrannosaurus Rex e ET 

Cut up this heavy stock 40 page book, | MMC Dinosaur. It Actually Walks! EN, | mm scientists searching for creative ideas that can 
supply a little glue, 3 paper clips, nail, | 2 | : Fo NW 

supply q i Wave Tur by ROS on Ye À e adapted for science fair projects. 


This robot kit is unique and fun to assemble. X 

The dinosaur, when completed, moves Sie”: ee |^ 

while bal anced on its hind legs and ^X 14 ih 

huge tail. The forearms move and its +7" 
motors with ¥" long shafts. head moves back and forth. The CIF ay AN i Edmund Scientific Co. 

yw } We Ta a) Wit te tr E Ti D li. : AL i 
Mee 20, 1" Motors PY1304 $14.95 inis eden eel CN ! Dept. 1408, C911 Edscorp Bldg 
= SS SS — kr Prp doat B | m rc y « fs "tr xm hl Barrington, FN] OBDO7 


"y Go Fishing With This Mighty Magne T Die so [hat the mechanics can be "i 


faring and perseverance and vou have a 
working clock which keeps accurate tima 
and has a real tick-tock pendulum 
movement, You rewind and regulate it, 


PY9687 $13.00 | 


u— WRITE OR CALL FOR YOUR COPY TODAY! 


Pee SS SSS SS SS SS SSS SSS=5 — In 


your science fair projects : 
der tonstrations and experiments- bs 
with this special buy of 20, 1" 23 


M m observed and studied. Kit ——— METHOD OF PAYMENT: 
twm e. Liftup to? 200 lbs. Fun to use around docks includes a pre-assembled p c O Check enclosed r] VISA 
| Ey ©} and bridges. A ‘must’ for a boat, it helps | forward and reverse switch, Di MasierCard r1 Diners Club 
uparior precision, Surgical quality p of tweezers are hand | 4^. XII retrieve metal objects that fall overboard. | battery box and all pre-cut wooden parts G Kinanta Exuredb. ClCuneBloocha 
rafted out of 100% stainless steel. Ideal for removing splin- ||, 4f | You'll be amazed at what you pull up. Wt. 2 | Metal linkage is pre-bent for quick assembly D Discover — DOpimo 
ers, in pe hairs; UM S tv ji the finest hair, 4 3/a x 5^8". | ll | ibs.. measures 4 x 3, x 34". Made with a | and the completed project is a study in motion and mowe- us 
: Opens to 3g", PY31,345 $11.50 | la V Poly-Vinyl Chloride coating to resist corme- | ment of the large dinosaurs that roamed the earth so long Eo Date 


sion and chipping PY71,135 $34.95 


ago. PY52.412 $15.00 
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America’s d mail order marketplace of unusual values in| 
telescopes, microscopes, optics, magnets, solar cells, fiber optics, | 
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Card umber. 


Bank Mumber [MasterC erd COnby] 


CT a In H Add 55 Sames Tax 
science discovery kits, weather instruments, prisms, astronomy [$ EE 
; RUSH FREE 120 PAGE 
and ‘hard-to-find’ products for hobbyists, students and educators. FULL COLOR CTALOG TOTAL ENCLOSED —___ 
For Phone Orders | Call No Risk Guarantee! |! you are not completely satisfied with your purchase, return the merchandise pen 
| f - in its original package and we will cheerfully refund your money in full. We back our products! j 
H \ 1 -609-547 -8880 Our 45 day unconditional guarantee means you take no risk on any product you buy from us Adi 


for friendly special treatment 


Edmund Scientific Co... "E 


lise Visa, MasterCard, Diners Club. Am. Exp., Discover, 7 
rare Blanche or Optima. Call anytime, 24 hours a day. wiv í ii aes 
AOST ORDERS SHIPPED WITHIN 48 HOURS, Dept. 14DB, C911 Edscorp Bldg., Barrington, NJ 08007 t------------ Serving Science Hobbyists Since 1942 ------------ 


‘The perfect body is as easy as 1, 2,3. 


| TOTAL FITNESS AT THE PUSH OF A BUTTON, With the Cross Trainer" total fitness system's unique 


“personal trainer’ panel, you just push the button that corresponds to the muscle group you want to 


exercise [see diagram #1]. Cross Trainer then tells you which exercises to perform, the proper order, 


FER "9! eyen the specific amount of reps, sels and weight (see diagram #2). No more adjusting pins, bots or plates. 
TRAIN SMARTER, FASTER. By combining cardiovascular exercise with concentrat- 
ed muscle toning and building, the Proform Cross Trainer conditions your entire 


body better than any other hometitness system. And does it all in 
just 20 minutes a. day, We guarantee it. 
30-DAY FREE TRIAL, Order Cross Trainer 
today, and if you're not stronger, firmer 

: and more defined in 30 days, Proform 

will give you a full refund. 

INCREDIBLE LOW PRICE. Now you can have a personal trainer for 

only $49.95 per month. 


49.99 


PER MONTH 


CROSS 4 TRAINERS 


TO ORDER CALL: 


1- 800- rd 1070 


A subsidiary of We sider Health and Fitness, Inc. 
Pri Fin Shi ss Products, Inc. 01994 All rights reserved. 


His teen has the car. _ 
So how come hes not worried? 


intmducing DriveRight - " Responsible » Driving Monitor. 
Monitors speed to encourage safe driving. 


Now you can monitor how and when your car is being driven by 
=) family members, employees, anyone who uses your car. 


speed and acceleration to provide you detailed accounts of recent 
i driving activity. DriveRight also lets you set the speed and 
acceleration limits which cause an alarm to sound when the car is going too fast. 


View speed; motion data for each of the past 10 days: Easy-to-read display fits on visor or dashboard. 
* Maximum speed and time reached. Alarm alerts driver when set limits are exceeded. 
* 4 of times acceleration/deceleration limits exceeded. Tamper indicator and password-protected settings. 


* First and last time vehicle was moved. Optional software connects DriveRight to your computer 
* Total time vehicle in motion. to create an ongoing database for each driver. 


For a free brochure or to order, call: 1-800-293-2847 


nri] 
DAVIS. 
3465 Diablo Avenue, Hayward, CA 94545 USA 
M-F 7am to 5:30pm Pacific Time * Fax 1-510-670-0589 * MC and VISA + One-year warranty * 30-day money-back guarantee 
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PRO-FORM' 


The big picture 
[Continued from page 92] 


have pursued it, then given up the 
chase. 

Among the survivors is Coloray Dis- 
play Corp. in Fremont, Calif. Col- 
oray's Charles “Capp” Spindt has been 
working on field-emitter displays for 
more than 30 years. FEDs are said to 
combine the best features of tubes 
(full color and gray scale, video-wor- 
thy frame rates, wide viewing angle, 
high efficiency, and brightness) with 
the virtues of flat-panel displays (thin- 
ness, light weight, no magnetic radia- 
tion, and no problems bringing multi- 


ple light beams into focus.) 
H^ prototype, Coloray is 

now looking at doing a six-inch- 
diagonal FED. M. Kathy Vieth, presi- 
dent of Coloray, says possible applica- 
tions include computers, camcorder 
viewfinders, plane cockpits, and 
head-mounted displays for virtual re- 
ality. Video may be possible eventual- 
ly, but not in the short term. Coloray 
needs additional "manufacturing 
tools," possibly from a partner, to 
scale this technology up to the big 
screen, says Vieth. 

A chip maker working on some- 
thing similar recently bought a stake 
in Coloray while independently pursu- 
ing its own two-year-old field-emitter 
program. Micron Display Technology 
of Boise, Idaho, has created a 0.7-inch 
prototype with resolution of 700 pixels 
per inch, in monochrome. A bigger 
prototype in color is planned. Micron 
is developing this display for laptop 
and desktop computers, so monitors 
in sizes of 8 to 14 inches would be the 
next step. Micron's president, Dave 
Cathey, says his company is the only 
one in the United States to have pro- 
duced a sealed field-emitter display 
that works at video frame rates. 

The only other company that has 
accomplished this feat is France's Pix- 
el International, which reportedly has 
produced a six-inch-square display. 
Whereas Micron makes its field emit- 
ters out of silicon, Pixel has led the 
way in developing a metal-microtip 
structure that would make it more 
practical to manufacture FEDs. Mi- 
crotip field emitters are about one mi- 
cron in diameter and one micron high. 
Speculation has it that microtip FED 
displays can lose as much as 10 per- 
cent of the emitters in the manufac- 
turing process and still produce a 
viewable display. 

A third material used to make field 
emitters is diamond film. SI Diamond 
Technology in Houston and the Micro- 
electronics Computer and Technology 
Center in Austin, Texas, are working 


aving already built a four- by 


on a one-inch-square prototype and 
have their eye on another, six inches 
square [“Screen Gem,” Electronics 
Newsfront, April]. Because diamond- 
film FEDs are made the same way as 
printed circuit boards, they're said to 
be easier to manufacture than mi- 
crotips or LCDs. 

Among the other companies cur- 
rently examining FED technology are 
IBM, Fujitsu, NEC, Philips Research, 
Raytheon, and Texas Instruments. 

Also from Texas Instruments is the 
novel digital micro-mirror display 
(DMD), invented in 1987 by Dr. Larry 
J. Hornbeck. DMD uses a six-inch sili- 
con wafer whose surface is carved into 
thousands or even millions of micro- 
mirrors (“Tiny Mirrors Make TV Mag- 
ic,” Electronics Newsfront, March]. 
Each can be individually tilted to re- 
flect a light beam to a point on a pro- 
jection screen. An early version used 
307,200 micro-mirrors to project con- 
ventional TV. Getting this idea up to 
HDTV resolution requires nearly sev- 
en million tiny mirrors. Three red/ 
green/blue chips with 2.3 million mir- 
rors apiece (a 2,048- by 1,152-pixel 
format) did the job at a June demon- 
stration of display technologies in San 
Jose, Calif. What was seen onscreen 
was a 1,920-by-1,035 matrix with a 
visible total of 1,987,200 pixels. 

of DMD uses a single 5/8-inch 


A chip to send video’s three prima- 
ry colors of red, green, and blue se- 
quentially to the screen, where the 
human eye then combines them. This 
version has 768 by 576 pixels, for a to- 
tal of 442,368, and accommodates 
both the U.S. NTSC and European 
PAL analog broadcast standards. 
Based on tried-and-true chip-making 
techniques, DMD is said to be easy to 
manufacture; TI isn’t grappling with 
the manufacturing nightmare that 
has bedeviled Sharp and other LCD 
makers. DMD could end up in any- 
thing from a high-res workstation to 
a conference room or auditorium pro- 
jection system. 

This may well be the most promis- 
ing option for home-theater enthusi- 
asts. “DMD-based large-screen dis- 
plays could be just the catalyst 
needed to kick off the HDTV market,” 
says Jack Roberts, an analyst for 
Dataquest. “They could finally kick 
the props out from under CRT display 
technology.” 

With so many technologies vying for 
acceptance in tomorrow's home the- 
aters, grand predictions are easy to 
make. But if one succeeds—as the 
Beach Boys say—wouldn't it be nice? 


nother, lower-resolution version 


GET RID OF YOUR GUTTERS: 


THEY CLOG, LEAK, FREEZE, RUST AND ROT. 


RainhandleRs care installed on homes 
nationwide. They cam be installed 
on yours in about 3 hours with a 
screwdriver. RainhandleR is virtually 
` | invisible, rustproof and comes in 
white, brown or natural aluminum. 
For more information send 
coupon to RainhandleR or call 


| RainhandleR 
needs no cleaming, 
it cam't 


! it can 
clog. Its patented 


water rot and leaks. l Phone ( ) 
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« 9" (R-30) Insulation for BIG Energy Savings 
«9 Unmatched Protection from High Wind, Fire, 
Termites, Heavy Snows and Earthquakes 
© American-Made Steel (over 66% Recycled) 


DISTRIBUTORS 
WANTED 


@ Join the 18-Year Industry Leader 

@ Homes in 50 States, 26 Countries 

@ Simple, Bolt-Together Construction 

« Low, Refundable Investment 

«9 No Experience Necessary with 
Hands-on Construction Training 


fff. Tri-Steel 
Structures, Inc. 
5400 5. Stemmons Frey., Denton, TA 76205 


DIPA Aight Reseed 


@ 100 Standard Models or Custom Designs 
© Straight Walls, Framing that won't Warp, Rot 
or Creep, Floors that won't Creak or Groan 
€ Open, Clearspan Interiors and much more 


Call Today to Order | 
|a FREE Info Packet 
or a 59,95 VIDEO: 


Denton, TX Oct. 19 
Atlanta, GA Nov. 2 
Denton, TX Nov. 16 


San Francisco, CA Dec. 7 


1-800-TRI-STEEL 

" grid | | $50 per person. Attendance limited. 

(817) 497-7070 Fox: (817) 497-7497 for reservations, details 
and schedules for other Seminars 
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root water into | 1-800-942-3004 
spray of tiny drops | RainhandieR delivers 100% of precious “a 
and disperse them roof rain to your lawn and shrubs. 
away from your | Join us and urge others to 
house protect our water 
"i i resources for future 
3 € generations. 
| STOP CLEANING. Een ere 
Youllnever climba | territories 
shaky ladder again | available. 
to clemm a gutter. ( 
Rainhar:dleH comes | 
clecm with a quick San . 
blast from your ES 
garden hose-from 4 "em m CN 
gound leve. i & FRAINHANDLEA = 
STOP WATER Dept. PS114 from SAVETIME CORP. 
DAMAGE. p 2710 North Avenue, Bridgeport, CT 06604 
RainhandleR in win- į} Please send me your free information kit. 
: ter, Doe vou į Name 
i mvesment Dy 
i helping to prevent Ades 
i | Clogs and ice dams , City 
i On the roof that i State Zip 
- otherwise lead to | 
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Dante’s inferno 


[Continued from page 68] 


of the robot. The image traversed a 
computer display, mirroring the travel 
of its counterpart in the volcano. This 
computer interface, says Pangels, in- 
cluded a “virtual camera" that let con- 
trollers view the rover from different 
angles and determine the lay of the 
land. 

Not everything could be foreseen. At 
9:00 p.m. on Day Four, a one-foot-di- 
ameter rock hurtled down the north- 
east wall of the crater and smashed 
against Dante II’s inner rear left leg. 
The impact shoved the leg out of posi- 
tion, leaving the 1,700-pound robot 
standing on just three supports. Hur- 
riedly, operators lowered the outer 
frame of legs and assessed the dam- 
age. The robot appeared to be intact, 
but the collision proved to be just the 
first of several incidents that would di- 
minish the likelihood of the robot’s 
safe return. 

As the day spun out, Dante II made 
it to the bottom of the crater. There it 
stood at the edge of a fumarole, a vent 
in the crater’s crust that releases bil- 
lowing steam. At nightfall, operators 
left the robot in the misty swirl, its on- 
board sulfur dioxide and hydrogen sul- 
fide sensors analyzing the contents of 
the gas plumes. 


II mission was declared a success 

by NASA and Carnegie Mellon 
project leaders. By reaching the crater 
bottom, obtaining scientific data, and 
demonstrating autonomous mobility, 
explained Pangels, Dante II had met or 
exceeded its goals—whether or not it 
ever returned. 

But now it was time to get the robot 
out. Progress on Day Six was painstak- 
ingly slow. Dante II was deep in a boul- 
der field, and it took more than three 
hours to navigate the machine 50 feet. 
Then, as it cleared the last few obsta- 
cles, all monitors at the Anchorage con- 
trol center suddenly went blank—all 
video images, computer commands, 
and scanner information stopped. It 
looked as if a falling rock had done in 
Dante II after all. 

Instead, the culprit turned out to be 
condensation in the tether's connection 
to the generator, causing the connector 
to short out and melt. A helicopter 
rushed three team members to the rim, 
where the faulty device was replaced. 
By midafternoon on Day Seven, Dante 
II was again crawling up the incline. *It 
is expected that the remainder of the 
ascent will progress at a relatively 
rapid rate," said the Anchorage team in 
an Internet message. 

But the incline's terrain had changed 
significantly in the few days since 


T wenty-four hours later, the Dante 
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Dante II had first traversed it. Several 
feet of snow had melted in places, re- 
vealing previously unforeseen obstacles 
and leaving the most difficult land- 
scape the rover had yet encountered, 


says Carnegie Mellon investigator | 


William “Red” Whittaker. 

With luck, it could still have reached 
the rim unscathed. But then, with only 
400 more feet to climb, disaster struck. 
Dante II tipped over. 

According to Whittaker, the robot 
had been programmed to place a sig- 
nificant amount of force on each leg as 
it stepped; this had been necessary to 
punch through an icy crust on the 
snow it had been traversing. But then 
Dante II reached some unstable rub- 
ble. When the leg attempted to apply 
the mandated force, the ground gave 
way a bit. Still trying to apply force, 
the robot continued to extend that leg 
until the robot finally pushed itself 
over. 

Dante II lay stranded. For several 
days, the team of scientists deliberated, 
once again hampered by the weather 
and unwilling to risk human lives in 
any effort to regain Dante II. Finally, 
they sent a helicopter to retrieve the ro- 
bot by snagging its tether. But when 
the helicopter began to lift it, the tether 
broke, and the robot smashed back to 
the ground. 


Mellon investigator John Bares, ac- 
companied by a volcanologist and a lo- 
cal mountaineer, made his way down 
the crater slope and attached a har- 
ness to the battered machine. A com- 
mercial salvage helicopter lifted Dante 
II to safety. 

It was certainly ironic that humans 
were necessary to rescue Dante II. But 
despite the disappointing finale, the 
scientists insist the robot’s fall didn't 
tarnish the mission. "Our intent was to 
demonstrate that these technologies 
could get into such environments and 
deploy a science package," says NASA's 
Lavery. "We've done that.” 

Now the robot designers will go back 
to their labs and work on the next gen- 
eration of automated explorers. Al- 
though they were elated by the results 
of the Dante II project, there’s a lot to 
do: In Whittaker’s opinion, robots are 
still at the early stages of evolution. 
“Future robots will have much more 
refined design and integration,” pre- 
dicts Whittaker. “To me, that’s in- 
evitable.” 

And where will Dante IFs descen- 
dants go? To regions even more hostile 
and unknown. “Our next step is to take 
those technologies and push them on to 
planetary missions,” says Lavery, “either 
the surface of the moon or Mars.” BS 
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Making money 

[Continued from page 73] 

magnetic ink on each bill. Many auto- 
matic money-changing and vending 
machines rely on this subtle feature to 
distinguish real money from counter- 
feit bills. 

In the same way, the Treasury could 
add fibers or microcapsules with 
unique properties, such as microprint- 
ing, magnetism, iridescence, or reac- 
tivity to ultraviolet or infrared light. 
In fact, the red and blue fibers in to- 
day's bills may already carry some 
kind of hidden characteristic. 

A more complicated covert method 
would be to give each bill a unique fin- 
gerprint of sorts, then encode that as 
information elsewhere on the bill. For 
example, very fine optical fibers could 
be mixed into the paper slurry. "Then, 
if you illuminate the bill from a certain 


| angle, you'd see the reflection of the 
| fiber ends," says Morris. "Like a 


snowflake, it'd be a random pattern— 
no other bill would have fibers in the 
exact same place." The position of 
those fibers could be converted to a 
number or symbol that is printed else- 
where on the bill. Later, to authenti- 
cate a bill, à machine would scan the 
fibers, then compare the result to the 
printed information. 

Yet even that isn't foolproof. “What 


| happens if the fibers break?" he asks. 
| Wear could alter a bill’s fingerprint. 
Only one hope remained. Carnegie | 


o matter which deterrent fea- 
tures the Treasury chooses, the 
problem of keeping ahead of re- 
prographic technologies will remain. 
With that should come a host of new 
techniques. Experts predict, for exam- 
ple, that holographic images, now a 
staple on credit cards, may appear on 
future bills. Only problems of durabili- 
ty prevent use of holograms now. 

Technology can be used to stop forg- 
ers in other ways as well. For example, 
Canon recently unveiled a color copier 
that identifies—and refuses to dupli- 
cate—currency [Electronics News- 
front, April '93]. It does this by com- 
paring the item to be copied with 
patterns stored in its memory. 

More covert technology in develop- 
ment by copier manufacturers encodes 


| a hidden pattern on each copy made. 


This pattern, such as a series of yellow 
dots, can later be decoded by a ma- 
chine to identify the serial number of 
that copier. Such information could 
enable the Secret Service to trace— 
and nail—a forger. 

"We recognize that technology isn't 
standing still," says Ferguson, "and we 
can't wait another 60 years to change 
the bills again. When this design 
moves into production, we will proba- 
bly start this process all over." 
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The next generation of TV sound 


[Continued from 


ing engineers are able to fit more 
information into less space. Compres- 
sion techniques are used to consoli- 
date data in the recording of music 
for Mini Disc and Digital Compact 
Cassettes. Still, some data must be 
dumped. For audio engineers—and, 
ultimately, for consumers—the ques- 
tion remains: At what expense to the 
original signal? 

AC-3, Dolby’s data compression 
technique, transfers data at a rate of 
384 kilobits per second, eliminating 
what Dolby engineers deem to be 
redundant, unnecessary data. The 
DTS scheme, on the other hand, 
transfers data at a rate of 1.4 
megabits per second, which means 
less of the original material is lost. 
DTS manages this by replacing the 
two digital audio tracks on laser 
discs with DTS-encoded material. 
The digital audio tracks are what 
give current laser discs their great 
sound. If you bought a DTS disc but 
didn’t have a DTS decoder, you'd get 
analog sound comparable to a high- 
quality tape recording. The only way 
to get CD-like digital sound with a 
DTS disc is to buy the DTS decoder. 


D: AC-3 system is scalable: It 


e 88] 


can adapt to various transfer 

rates and, if necessary, turn the 
.1 rumble channel into a full-frequen- 
cy channel. Dolby could have taken 
the DTS route, but chose instead to 
leave the digital tracks and give up a 
little on the bit rate. If you bought a 
Dolby Surround Digital disc, you’d 
hear no difference on your current 
laser disc player. If you bought a 
Dolby Surround Digital decoder, 
you'd get improved, 5.1-channel 
sound. DTS claims better sound 
quality; Dolby says its approach is a 
good short-term solution for a smooth 
transition to six-channel sound. 

DTS president Terry Beard oppos- 
es the industry basing a standards 
decision on current availability of 
storage and transmission space. *A 
lot of this business about bandwidth 
and compression is short-sighted," he 
says. "Setting limits now to accom- 
modate low-fi media is a mistake." 

A DTS decoder will be introduced 
this January, according to Beard. He 
wouldn't disclose the manufacturer, 
but an obvious bet would be Pana- 
sonic, which is owned by DTS'5s par- 
ent company, Matsushita. At Pana- 
sonic's Technics division, however, 
assistant general manager Andrew 
Nelkin said last summer that no 
such decoder was in the works. 
Beard says the price of a DTS 
decoder will be less than $500. On 
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the disc side, Universal has commit- 
ted to releasing titles in DTS, and 
part-owner Spielberg will make his 
films available in DTS as well. 

Meanwhile, Pioneer, which demon- 
strated an AC-3 prototype system at 
a trade show earlier this year, 
expects to deliver an AC-3 decoder as 
well as an AC-3-equipped laser disc 
player in 1995. “Our goal is to make 
the technology as affordable as we 
can," says Michael Fidler, Pioneer's 
senior vice president of new technol- 
ogy, while declining to quote prices. 
According to Fidler, a good number 
of Dolby Surround Digital laser discs 
will be available early next year. 

One trade group, the Laser Disc 
Association, was expected to decide 
this fall whether to propose AC-3 or 
DTS as the voluntary standard for 
laser-disc manufacturers. There's a 
good chance the industry will opt for 
both: Multiple formats are nothing 
new to the video market. Eventually, 
though, one format will win. 

If you're eager to run out and buy 
a laser-disc player, keep in mind that 
the laser-disc skirmish is only the 
first of several digital surround- 
sound battles to be played out over 
the next few years. Most observers 
agree that the 12-inch laser disc is 
nearing an end. The industry is close 
to sealing the format for the next- 
generation digital video disc, which 
promises up to two hours of high- 
quality digital audio and video on a 
five-inch disc. Industry sources say 
sample products could be shown as 
soon as 1996. 

Squeezing 5.1 channels of sound 
and a digitized moving picture on a 
five-inch disc is a challenge. While 
engineers are working on it, audio 
manufacturers have voiced concern 
about the impact of data compression 
on an emerging multichannel sound 
standard. They wonder whether such 
techniques will harm the quality of 
the music. If the music on the disc is 
substandard, they ask, who's going to 
care about good speakers? 

Still, surround sound does seem to 
represent recorded music as envi- 
sioned by those Western Electric lab- 
coats half a century ago. Audiophiles 
have always known the limitations of 
stereo. As J. Gordon Holt, founder of 
Stereophile magazine, recently wrote, 
"We're trying to reproduce three- 
dimensional space from a two-dimen- 
sional system and it can't be done." 
When we listen to a live concert, Holt 
points out, both direct sound and 
diminishing echoes reach our ears 
from all directions. A two-speaker 
system facing you can't possibly 


recreate that experience. "There's 
only one way to put the hall sound 
where it belongs—all the way around 
you—and that's with a surround- 
sound system," Holt says. 

Beyond music and movies, virtual 
reality and video games could make 
stunning use of multichannel sur- 
round sound. Of course, it won't hap- 
pen all at once. When broadcasters 
start transmitting signals using AC-3 
or whichever coding system is finally 
chosen for HDTV, not all program- 
ming will take full advantage of the 
extra audio channels. Will fans of The 
Price Is Right find themselves sur- 
rounded by gongs and buzzers? Not 
likely: Mixing sound for six channels 
is expensive. ^When digital surround 
broadcasting happens," says Steve 
Thompson, Dolby's technology man- 
ager, ^we probably won't have 5.1 
channels for news." 

With digital surround sound on the 
way, should you invest in a home-the- 
ater sound system today? Yes, you 
should. When Pioneer and Digital 
Theater Systems unveil digital sur- 
round-sound products this January, 
the components will still need at least 
five channels of amplification, which 
are available in a current Dolby Pro 
Logic receiver. It will take several 
years for either Dolby or DTS to con- 
dense their digital surround-sound 
decoders and processors into afford- 
able chip form. That means five-chan- 
nel digital surround sound will 
require an outboard box or two and a 
lot of money. So if you want a Dolby 
Pro Logic receiver, go ahead and buy 
it; then add the speakers—you'll be 
using them for a long time to come. 


hat about videocassette re- 

corders? Today's analog for- 

mat could eventually be 
replaced by digital VCRs. But that's 
not likely to happen soon, given the 
prominence of VHS software and the 
bargain prices for VCRs. Your best 
bet now is a hi-fi VCR. 

Laser-disc players are another 
story. You should keep a close watch 
on this area, for a couple of reasons. 
Laser discs are the first test market 
for 5.1-channel digital surround 
sound; you don’t want to pick the one 
destined to become the next Beta- 
max. If you’re determined to buy a 
laser-disc player now, there should 
be plenty of old and new movies to 
watch. You might want to delay 
making a commitment, though, to 
either the DTS or the Dolby sys- 
tem—or to the laser disc. The digital 
video disc is coming, and that’s a dif- 
ferent format altogether. 


Home theater in a box 
[Continued from page 80] 


Keep in mind that a typical Dolby 
Pro Logic home theater uses five 
speakers. Home-theater specialists 
recommend that all five speakers be 
identical to preserve tonal consisten- 
cy. That’s not always practical, how- 
ever—finding three speakers to 
match the two you probably already 
have may be difficult. The next best 
thing is to match the front three as 
closely as possible. Ideally, a center- 
channel speaker should have tonal 
characteristics that are similar to 
the left and right so that a sound 
traveling across the three front 
speakers is consistent. A jet scream- 
ing across the screen from left to 
right, for example, should maintain 
the same timbre as the sound travels 
from speaker to speaker. Quite a few 
speaker makers offer center-channel 
speakers that use the same or simi- 
lar drivers found in their other 
speakers to achieve front-channel 
matching. The only difference is that 
a center-channel speaker must be 
shielded so that its magnetic field 
doesn’t distort the TV picture. AI- 
though finding room for the center- 
channel speaker adjacent to the TV 


NordicIrack 


isnt easy, the horizontal shape of 
many center-channel speakers and 
larger TVs makes fitting a speaker 
atop a TV a workable solution. 


lb ear speakers reproduce the sub- 
| tle ambient signals from a movie 


soundtrack. In the Dolby Pro 
Logic standard, rear-channel informa- 
tion is bandwidth-limited; frequencies 
are filtered out above 7,000 Hz. Given 
the frequency limitations of the rear 
channel, that's a good place to scrimp 
if budget is an issue. The rear channel 
can also be a good outlet for old book- 
shelf speakers if you decide to up- 
grade your main pair. (When sur- 
round sound becomes digital, you'll 
want better speakers, because rear 
channels will be stereo and full-band- 
width; see “The Next Generation of 
Video Sound.") Placement of rear 
speakers can be problematic because 
the speaker needs to run back to 
the amplifier powering them. JBL's 
solution to the unsightly problem is to 
use wireless speakers that receive the 
audio signals via 900-MHz radio-fre- 
quency transmission. Various configu- 
rations in the JBL Sound Effects line 


are available for Dolby Pro Logic and 
non-Dolby surround-sound systems. 

Home theater is as much about feel 
as it is about sound. Buffalo stam- 
peding across the plain, roaring jet 
engines, and the exaggerated thump 
of a Terminator 2 stiff-arm lose their 
punch without beefy bass. Because 
movie soundtracks rumble deeper 
than music, they are best served by a 
separate subwoofer. Subwoofers 
come in both powered and passive 
versions. Powered models pack their 
own amplifier, freeing up your re- 
ceiver or amp to deliver more juice to 
the midrange and tweeters of your 
left and right speakers. Passive sub- 
woofers require external amplifica- 
tion, which can be provided either by 
a separate amp or by the same amp 
that drives the left and right chan- 
nels. A major benefit of using a sub- 
woofer is that the remaining five 
speakers can be small “satellite” 
types—an important consideration 
when you're trying to squeeze a quin- 
tet of speakers into one room. 

One wrinkle in the speaker picture 
is that audio for movies and audio for 
music are at cross-purposes. For mu- 
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Home theater in a box 
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sic, you want the stereo speakers to 
create a precise, detailed sound field 
in which you can identify the place- 
ment of each instrument on the 
imaginary stage in front of you. With 
movies, you don't have that imagi- 
nary sound field in front of you; you 
have a very specific image on a 
screen and speakers that are located 
to the left and right of the screen— 
away from the action associated with 
their sound. If speakers were made 
specifically for video, they would 
have a diffuse radiation pattern so 
that there would be no conflict be- 
tween what you hear and what's on 
the screen. 

Most people can't accommodate 
different sets of speakers in one 
space. Several companies have de- 
signed speakers that switch between 
audio and video listening modes. 
JBL's upscale Synthesis system 
($8,000 to $41,000 for speakers and 
electronics) offers switchable drivers 
for music and video sources, using an 
array of broad-dispersion horn 
speakers for video playback and di- 
rect radiators for playback of music. 
A relay within the Synthesis system 
automatically changes drivers when 
the user chooses a cinema or music 
mode via the system remote control. 
A more affordable option is offered by 
Now Hear This, whose VT-1a speak- 
er ($725 a pair) incorporates a manu- 
al switch that users can set for the 
audio or video source material. De- 
spite the introduction of these hybrid 


speaker systems, the most popular | 


speaker option is to use your stereo 
speakers for the left and right chan- 
nels in a surround-sound system. A 
speaker that's adept at reproducing 
music will do an adequate job with 
video, and vice versa. 

The beauty of home theater is that 
it's amorphous and modular; you can 
add components as you can afford 
them. You can use the Phantom mode 
of a Pro Logic processor, for example, 
which compensates for the lack of a 
center-channel speaker, if you choose 
not to add one; or you can use the TV 
speakers for the center channel if you 
must. You don't need to use a sub- 
woofer, and you can build around a 
direct-view or a projection TV. As 
long as you have enough inputs on 
your receiver, you can add as many 
source components as you want, such 
as a laser disc player, a CD-Interac- 
tive machine that plays full-motion- 
video movies, or a Digital Broadcast 
Satellite receiver. Any way you slice 
it, it's all home theater. PE 
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FAX 1-510-670-0589 * M/C and VISA 
One-year warranty * 30-day money-back guarantee 


DAVIS INSTRUMENTS 


1465 Diablo Ave., Hayward, CA 94545 
Our 30th Year! USA Made! 


1994 All rights reserved. 


FACTORY- 
DIRECT 
. SAVINGS 


FREE STEREO 
CATALOG 


We make speakers and music systems de- 
signed by Henry Kloss (founder of AR, KLH 
& Advent). We sell them, and components 
by Pioneer, Sony, Philips, Carver & others- 
factory direct. You can save hundreds of 
dollars. Our New Ensemble? II subwoofer- 
satellite speaker system (above) sells for 
$439, about half the price of competing 
models. 30 day return guarantee. 


1800-FORT 


"CAMBRIDGE 
SOUNDWORKS 


| The country's largest factory-direct stereo company. 
Suite 126 154 California Street 
Newton, MA 02158 Fax 617-332-9229 


367 4454 
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Free Science Resource Catalog. 
ENZS Discover creative science fair project 


| ideas in our new 128 page science resource 


catalog featuring over 4000 hard-to-find 
science discovery items, educational kits, 
science fair experiments, fiber optic kits, 


* solar equipment, optical elements, lasers, 


microscopes, telescopes, binoculars, 
magnifiers, lab equipment, toys, photo and 
weather instruments for hobbyists, gad- 
geteers and students from America's largest 
mail order market place of unusual values. 
Call 1-609-547-8880 or write for vour 
FREE catalog today to: 


| Edmund Scientific Co., Dept. 14A 1-C912, 


Edscorp Bldg., Barrington, NJ 08007. 


CRUTCHFIELD 


ware ing an red $2709 
- es ee 


inside 


How to install 
your own 

car stereo 
and save! 


| GO ahead. Dream. 

| iif you love beautiful homes, 
Lindal's new, 266 page ORIGINALS is à 
must, With over 750 color photos and 
illustrations, this 11" x 14" hard cover 
plan book is packed with ideas and 
design tips. Send in coupon today to get 
ORIGINALS for just $14.95 (plus $5 
shipping and handling). Second day 
Fed Ex delivery. Moneyback guarantee. 


As featured on 
: "NORTHERN EXPOSURE”, the 
TIMBERLINE GEODESIC DOME. 
A beautiful home with spacious rooms, 
cathedral ceilings and unsurpassed energy 
efficiency. AND you can build it yourself. 
Since 1969 Timberline Geodesics has been 
providing dome kits in many styles and 
sizes for the do-it-yourselfer all over the 
world. Buy the complete kit. or just the 
Connector Package and save by cutting your 
own lumber. Over 100 pages of color 
photos, floor plans, assembly instructions, 
price list and more - $12. 
Timberline Geodesics, 
2015 Blake St., Berkeley, CA 94704. 
For VISA or Mastercard orders call 
1-800-DOME-HOME. 


g CRUTCHFIELD STEREOS 
components and systems for home and car. 
The Crutchfield catalog brings you over 100 


full-color pages with major brands like Sony, p 


Kenwood, Pioneer, JVC, Blaupunkt, Infinity, 
Bose and many others - at discount prices. 
Includes detailed descriptions and helpful 
comparison charts. Video, telephones and 
security products too. $1.00. 


CBS TV's W 


ull Great savings on top quality stereo 


tT E ze 


FREE Subscription to JC 
Whitney Catalogs. Save up to 
50% on over 100,000 parts and 


| accessories for all American and 


Imported Cars, Vans, Pick-ups, 
RV's, Off-Road vehicles and 
motorcycles, Subscribe today and 
you'll receive our newest catalogs 
absolutely FREE for a full year!! 


wW AMERICAN SCIENCE & 

I SURPLUS Thousands of 
unusual items for the mechanically 
minded. Tools, motors, pumps, fans, 
fiber optics, lenses, power supplies, 
batteries, lamps, switches, electrical 
componenets, electronic instruments, 
lab supplies, tape, magnets, 
containers, office supplies, science 
books, and toys. Amazing secret 


| source of surplus items 50% to 90% 
off original prices, FREE, 


SURV E IL LANC E 


The Latest High Tech 
Professional Electronic Devices 


| Our latest catalog is packed with a 
huge selection of surveillance 


| countersurveillance/privacy devices, 


including covert video equipment, 
transmitter kits, telephone recording 
systems, touch tone decoders, 
scanners, telephone tap detectors, bug 
detectors, voice disguisers, telephone 
scramblers, tape recorder detectors, 
locksmithing tools and more. Catalog 
$5.00. Eavesdropping Detection 
Equipment, P.O. Box 337, Buffalo, 


| NY 14226 


Save up to 80% on publishers’ 

overstocks, remainders, imports - 
America's biggest selection of bargain 
books. Choose from thousands of titles 
in over 40 subject areas: Science, 
Do-It- Yourself, Sports, Biography, 
History, Politics, many more. 
Prices start at $1.95 with fast shipment, 
monecyback guarantee. From Edward R. 
Hamilton, Bookseller. FREE. 


Home Auromation Systems, INC. 


Over 300 hard-to-find home 

| control products vou can install f 
yourself. Security, music, video, 
heating/AC, lighting, surveillance, and 
more. No rewiring. New or existing 
homes. Affordable - systems start at 
under $20. Detailed explanations and | 
amazing project ideas, Money back 
guarantee. FREE catalog if you call 
now. (800) 762-7846. 


- Barnes "2 Nobl e 


ia THE BARNES & NOBLE | 

' SALE CATALOG can save 
you up to 80% on quality overstocks, 
imports, exclusive reprints. CDs, 
cassettes and videos. Many items are 
mail order exclusives. FREE. 


| "WE PRINT OUR CATA- 

'LOG FOR THE AMISH." 
We're the "general store" for simple 
living. 1,0004 items dating to 1800's 
used in Amish kitchens, gardens, 
homesteads. Cast cookware, toys, 
kegs, churns, lamps, handpumps, 
wood cookstoves, gas refrigerators, 
more! Recommended by Home 


EX Mechanix, L.A. Times, others. $2.00. 


1995 catalog 


‘ay Listen to the world through 


ZEE shortwave radio. Listen to local 


news as it happens with a scanner. Talk 
around the world on amateur radio. Its 
all here. Over 90 pages catalog. Color 
and black & white photos. Only $1.00 
in U.S. $3.00 elsewhere. 


E) 


To advertise in this section call 212-779-5332 


SOLAR Vy n 


(Eu ELECTRICITY. | 
The new Sunelco f 
Planning Guide 
and Catalog is f 
packed with 124 | 
| pages of ES 
information and | 1 
quality products. It | 8 

M details the design | 

ES of RV, cabin, water pumping, and 

! us total home power systems. ^ 
SUNELCO is your complete source for | | 
solar modules, controllers, batteries, | 1 roofing material for a completely f 
inverters, water pumps, energy efficient Pj watertight installation. Proper trim 
lights, and propane appliances. A must | | techniques are also featured to help you | 
for every energy library. Only $4.95 | | easily achieve a smooth, clean interior 
(406) 363-6924 | | finish. A must-see for anyone interested f 
f , f in increasing the value, living space and f 
| | enjoyment of their home with beautiful f 
—$ natural light. | 


: | VIDEO - VELUX 
: video shows you | 
step-by-step how to 
install weathertight |) 

VELUX Roof 
Windows and Skylights | 
for light-filled, spacious f 

interiors and increased 
living space. You'll see | 
Í step- -by step how to cut rough f 
! openings, mount the units, and f 
interweave the flashing with layers of B 


EFEROLL - TOP COVER ... 
“a unique pickup bed cover | 
ultrasonic plasma, night vision, f featuring a rigid covering for | 
transmitters high voltage, tesla coils, Bg Security and gas economy that 

Í instantly rolls up into a small 
| canister for quick access to your | 
truck bed. Will make your truck look 
—3 great. For FREE information contact 
“1 the factory, PACE-EDWARDS CO., 
' at 1-800-338-3697. 


, lasers, phasor, 1 ions, me 1 


| Sersan security, science fair projects | 
| and more. $2.00 creditable to purchase. 
? Information Unlimited, P.O. Box 
| 716#PSG, Amherst, NH 03031. 


SHOP AT HOME 

will appear next 
in the 

Feb. 1995 


| FREE STUFF FROM UNCLE | issue of 

Ws SAM - Get your copy of this | | Popular Science. 

T valuable book. Every year our f 

| government hands out billions of dollars f 
worth of free stuff, loans, subsidies, | — 
scholarships, grants, etc. This 64 page | 

| book tells you exactly where to write or f 

| call to get your share. It also tells you f 
I where to buy government surplus items 

(such as cars, boats, cameras, etc.) for 

*peanuts". $3.00 


| -DIRO 


| Music Software for PC & Mac, H 
===" sound cards, MIDI keyboards & | E 
speakers. Features "Roland Sound | 
| Modules". Now you can use your | 1 
| computer with music for entertainment, | 
| education & business preparations. | 
| FREE. Edirol, 1201-4 Avenue South, | 
| 3rd Floor, Seattle, WA 98134 . |. 


MORE THAN 3,000 BEST 
SELLERS ON CASSETTE. 


T: y Current and classic favorites. 
=) Twenty new titles monthly. All 
full- -length. Listen as you drive, exer- | 
cise, relax. Satisfaction guaranteed. Call | 
1-800-626-3333 for Free Color 
Brochure with sample selection. 


For rates & 
deadlines call 
212-779-5332. 


| | 1. FREE Edmund Scientific | js $5.00 E.D.E j N 1. FREE Edmund Scientific [ E $5.00 E.D.E L| 15.$4.95 Sunelco || 


| | ]z FREE JC Whitney [| | $2.00 Lehman's im 16. FREE. Velux | iL) FREE JC Whitney [ >. $2.00 Lehman's [| 16. FREE. Velux 


m 3. FREE Home Automation [ Jo. $1.00 Crutchfield [| 17, FREE Edirol 


| E 3. FREE Home Automation [ Jo. $1.00 Crutchfield [| 17. FREE Edirol 


| h 
I [ 4. $19.95 Lindal Cedar [ þa FREE Edward Hamilton 18. FREE um 4. $19.95 Lindal Cedar [ Ju. FREE Edward Hamilton 18. FREE iz 


| Books on Tape Books on Tape 1 
5.FREE American Science 12. $1.00 Electronic 19. $3.00 | um 5.FREE American Science 12. $1.00 Electronic 19. $3.00 
al & Surplus Equipment Bank Alan Peters & Surplus Equipment Bank Alan Peters Kk 
[| 6.FREE Barnes & Noble [| $2.00 Information um 6. FREE Barnes & Noble 13. $2.00 Information | S 
; | Unlimited Unlimited | | 
| 
} |] 7. $12.00 Timberline [Je FREE Pace-Edwards 7. $12.00 Timberline B FREE Pace-Edwards 
| eodesics - esics 
| L | 
| Name | Name I 
ji; 
5 
| Street _| Street x a 
: | | 
Í City 
| D: | 
j State EE — B | | State Zip | 
| Te$(  ) ; | 


] 
Check the number of catalogs that you want. Total the cost and add $2.00 for 
| handling. Enclose check or Money Order payable to: POPULAR SCIENCE 


n Check the number of catalogs that you want. Total the cost and add $2.00 for 
| | handling. Enclose check or Money Order payable to: POPULAR SCIENCE 


| Lenclose $ — forcatalogs checked | | r enclose $ iurcatalogeédeecked E 
| + § handling 4 + $ 2.00 handling | 
| TOTAL $ "E NS1 TOTAL $ NS1 


Send coupon to: 
POPULAR SCIENCE, P.O. BOX 1695, Riverton, NJ 08077-7295 


l 
PS 11/94 Dreis f 
; Allow 4-6 weeks for delivery Offer expires 1/95 22 


Send coupon to: 
POPULAR SCIENCE, P.O. BOX 1695, Riverton, NJ 08077-7295 


A Ps 11/94 l 
^7 Eon E E A A T AA Offer expires 1/35 4 
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A selection of products and. services for POPULAR SCIENCE readers 
are available directly by mail. Enjoy the fun and convenience of mail 
order shopping. Please order directly from the advertiser. For 


I'm really glad | did!” 


F ] IEE!! Haw to Drill Your | C YES! Mail to me the FR 
Own Water Well ' 39tsilustated guide HOW TO DRILL YOUR OWN 


is a fully-illustrated guide that shows i 
you how to get all the pure, fresh, 
chemical-free water you'll ever need. 
Also, for only 10 (plus $3 S&H), you 


from start to finish! This 20-minute, full- 


awater well. The*10 is refundable with 
the purchase of a drill. 


You Can Drill Your 
^* Own Water Well! 


During more than 30 years in business, one of the most common 
statements we've heard from our customers has been, "You 
know, | never even thought about drilling my own water well 
before | saw your ad. Then | thought there was probably no way 

I could doit myself. But, | decided to check it out anyway. Now, 


i Print Name 


can see the complete drilling of a well | Address 


color tape shows every step of drilling l City/State/Zip 


Phone (must have) 


Shoppers' Showcase 


2 | 


advertising rates for this section, write or call Diane Pahl, Direct 
Response Manager, PoPuLAR Science, 1000 Town Center, Suite 
1830, Southfield, MI 48075; (810) 350-3800; fax # (810) 350-3557. 


The benefits of drilling your own water well are so 
numerous that we simply don't have room here to list 
them all. But, by requesting our FREE information 
packet, you'll soon see why thousands of 
homeowners are glad they checked it out. 


S Call Toll-Free 
JA. 1-800-333-7762 


(Ask for Operator 7637) 
Also, ask about our "How To..." videotape! 
Or Clip Coupon and Mail Today! 
[— å å M M 083 — B] — M 
7637 Anderson Road 
Opelika, AL 36802 


EE INFORMATION PACKAGE 


€ 1994 DeepRock 


IF YOU'RE NOT 
RECYCLING 


| modualr 
clear reception on FM radio up to 1/4 mile 4 5 
it uses phone line for power & antenna & = 


— s Works when any phone in house is used E 
25.9 tee nepre VisaiMC (214) 255-7490 


Finally - Now Available. Eliminate blind spots Completely and Permanently. 
Successfully tested on the Autobahns of Europe. The all new advanced Multi- | 
View™ Adjustable Blind Spot Mirror provides expanded distortion 
free vision - doubling the limited visibility one seesinregularside  , 


mirrors. Multi-View'" attaches easily and in seconds to any 
vehicle's side mirrors. It's unique ball swivel allows it to be 
adjusted to suit any driver's viewing position - maximizing the 
view from both side mirrors. Forgotten are old fashioned "fish- 
eye" mirrors that distort, cloud up and won't adjust. Once you've 
driven with them you'll wonder how you ever drove without them! 


“Wis MasterCard eDiscover Amex. | 


US $2.50 ship bing/ Handling . CA means, add £ sales tax 


YOU'RE THROWING 
IT ALL AWAY. 
1-800-CALL-EDF 


See All A Your Vehicle! 
Avoid Car Jackers and Blind Spots! 


WATTHOUR 
METERS 


Submeter your garage, workshop, 
any branch circuit. Also useful for 
your own energy consumption tests or experiments. 
For information, meters list, and prices, send $1.00 to: 
Arcman Corporation 
807A Center St., Throop, PA 18512 


Celebrate July 4th & All Events 


CARBIDE CANN pM 


BIG BANG: 


with terrific BANG! Have i 

a bang-up time at special 

events. Uses powdered 

carbide ammo. Hundreds 

of shots for few cents. All metal construction with large, 


rugged cast-iron wheels. Machined brass mechanism for easy 
loading and firing. Authentic turn-of-century design. Hand- 
some decor when not in use. Made in USA to last a lifetime. 
Available in 3 sizes: 9" cannon, $49.95 postpaid; 17" cannon, 
$89.95 postpaid; 25" cannon (shown here) with rapid firing and 
automatic loading, $119.95 postpaid. The larger the cannon 
the louder the bangi! Carbide ammo, about 100 shots, $6.00; 


3 packs for $15.00. Send check, money order or call, Visa, 

MasterCard accepted by mail or phone (610) 866-0777. Give 
| card number & expiration. Money-back guarantee. 

The Conestoga Co., Inc., Dept PS, PO Box 405, Bethlehem, PA 18016 


O SEND FOR FREE CATALOGO / 


EAPLORE = INTERNET 


FREE! 


DELPHI is the only major online 
service to offer you full access to the 
Internet. And now you can explore 
this incredible resource with no risk. 

Bb. You get 5 hours of evening/weekend 

access to try it out for free! 

Use electronic mail to exchange | 
messages with over 20 million people | 
throughout the world. Download programs and files using “FTP” 
and connect in real-time to other networks using "Telnet," Meet 
people from around the world with "Internet Relay Chat" and 
check out "Usenet News", the world's lareest bulletin board with 
over 4500 topics. 

If you're not familiar with these terms, don't worry; 
DELPHI has expert online assistants and a large collection of 
help files, books, and other resources to help you get started. 

After the free trial you can choose from two low-cost 
membership plans. With rates as low as $1 per hour, no other 
online service offers so much for so little. 


Ss-Hour Free Trial! 4: 
Dial by modem, 1-800-365-4636 


Press return a few times. At Password, enter PSV94 
NM P 


3nnt 


INTERNET 


Offer applies for new members only. A valid credit card is required for immediate access, 
Other restrictions apply. Complete details are provided during the toll-free registration. 
Questions? Call 1-800-695-4005 (voice) Send e-mail ro IMFOdelphi com 


- Now you can 
do something 
about 
the weather 


ur ULTIMETER" II Weather 
station helps you plan your 
day, safeguard your family and 
property by alerting vou to local 
conditions that often vary from distant forecasts. 
Tells you to: Warn loved ones when wind chill 
threatens frostbite, secure outside belongings 
against sudden gusts, protect plants against 
weather extremes. Over 20 weather functions: 
es © Wind Speed 
P and Direction 
se (40ft. cable) * 
| * Temperature 
| (25 ft. cable) 
Chill Factor * 
Alarms e Highs/ 
lows/times/ 
dates + Metric/ 
English * Op- 
tional self-emptying rain gauge * 30-day money back 
guarantee e One-year warranty 
HOME WEATHER STATION ..... Only $179.00 
Add a Second Keyboard/Display Unit...Only 368.00 
NEW! Add our PC DATA LOGGER ..... Only $69.00 
Del. in US, add 58.25 shipping & insurance. NJ res. add 6% tax. 


For information or to order with VISA/MC: 
TOLL-FREE 1-800-USA-PEET (872-7338) 
FAX orders: 908-517-0669 
Or send check, m.o. or credit card no. and exp. date to: 


ACTUAL SIZE; 278^ X 678. 


PEET BROS. COMPANY 601-411P Woodland Rd. 


| W. Allenhurst NJ 07711 
| Free Brochure Our [sth Year ©1993 Peet Bros. Co. | 


53 Ways to Help You 
Qualify for the Job You Want 


Free Facts about Career 


Now, at home in your spare time, 

ithout any prev previous sapin 
career ...even get a Specialized |} | 
Associate Degree. Call or send tL L a 
Hof ete dde how to train for it 


1-900-595-5505 Ext. 5587 


OR MAIL COUPON TODAY! .— 


E International Correspondence Schools 
Dept. APCSA4S, 925 Oak Street, Scranton, PA 18515 
! Send free facts on how | can study at home for the career | have i 
chosen. No obli . No Salesman will visit. Check One Box Only! 
ASSOCIATE IN IN SPECIALIZED s TEGRNOLD IN SPECIALIZED l 
BUSINESS DEGA Management ivil eed Serin 
i C Accountin O Mechanical Engineering | 


CALL ANYTIME—24 hours a day, 7 days a week. 3 


| secrets! No, 20900 


ANANANNK 


-— 


STRANGE ; 
. HOW-TO. 
t 2 BOOKS! ¢ 


Discover one of the - 
most bizarre collec- 
tions of paperbacks, pamphlets, industrial refer- 
ences on incredible plans, lost secrets, and forgot- 
ten events ever assembled! Write for a catalog! 


gr genua. 
Sega ee 


Whiskey, Brandy & Cordials — 1937 Industrial 
handbook: secrets of making hard liquor. Large 
batch recipes, aging secrets, still diagrams! Secrets 
you're not supposed to know! No. 20935 $9.95 


Build Alcohol Still - Brew and distill high proof fuel 
alcohol to run engines. voii aic plans, recipes, 
formulas, all 
secrets. No. 6060 
$9.95 


1945 LeJay Manual - 
Build arc welder, 
electric scooter, 110 
volt alternator, spot 
welder, windmill, * 
more! 50 different 
plans! Bargain! 

No. 20013 $6.95 


Build a Magnetizer — 
Build a simple electrical machine to turn iron & 
steel into magnets. Recharge magnetos. Complete 
plans & secrets. No. 3008 $7.95 


Do It Yourself Vacuum Forming — Build all the 
equipment you need to make signs, models, props 
and much more. Money Maker? No. 1308 $9.95 


Secrets of Lightning Bolt Generators - New book 
on building static electricity machines: Van de 
Graaff, dirod, frictional, & more. Rare high voltage 
$8.95 


Build a Working Solar Cell — Build a real working 
cell. Not all that efficient but very low cost. It really 
works! Great science fair project! No. 819 $4.95 


Tesla Coil Handbook — Inside info on design 
construction & operation of Tesla coils. Includes 
plans for 28" spark machine. No. 3007 $9.95 


Tesla's Experiments with Alternate Currents — | 


1904 Tesla lecture on his high voltage experiments. 
Rare! Tesla himself speaks! No. 4392 $9.95 


Chemical Cross Reference — "Translate" old fash- 
ioned chemical names into their modern equiva- 
lents. Essential for experimenters! No. 20170 $5.95 


Specify the books you want. Send 


| Vision 
1 Binoculars 
| Multiply available light 


J up to 490 feet. Powered 
| by 2 AA batteries, 
d not included. 


NuNorthern 


Where the Pros and Handymen Shop 


WINTER SALE: 


fi The Radio Fence” 


Keeps your pet ON your 
property, OUT of the street. 


a For yards up to 2 acres. 


Includes transmitter, receiver 
with collar and contacts, a 
long-lasting battery, boundary 
wire and 50 training flags. 


#3775 


HOMELITE cone Run Generator 


Runs for a full work 

day without refilling the 

5 gallon tank. Long-life, 

8 HP Briggs & Stratton 
engine. Ship Wt. 155 Ibs. 
#164593 


Cordless Phone. 
Digital, 20 channels and 
900 MHz band. 4 times 
“roving area" of 
ordinary cordless 
phones. #332102 


| by 30,000! Effective at 


Ship Wt. 4 Ibs. 


| 4172111 


75 HP Pressure Washer 
iPacks 1500 PSI 


Long-life 5 HP Briggs & Stratton 
Industrial Commercial (L/C) engine. 
Low-oil shutoff protection. 

30-foot hose has 2 swivels. Wand 
has adjustable 0-607 high-low 

turbo nozzle. 


#157149 


| System Rids Pests! 


| Each silent unit plugs into 


Jany standard 120 Volt 

f electrical outlet. Each 

B operates on just 5 Watts 
yof power. Has a range of 
1300 to 500 square feet. 

I Ship Wt. 1 Ib. 

516846 


Solar 

Security Light 
Senses movement up to 
65 feet away and tums 
on its floodlights. 
Includes a 15-foot cord 


| and bulbs. No connection 


C Bus. Mgmt.—fFinance O : to house wiring needed. 
dar Mo Mar Op C) Electrical Engineering Technology ! check, money order, Visa, Br pti 
| C Applied Computer Science O Electronics Technology | Mastercard Shipping & handling: 

C Hospitality Management industrial Engineering Technology 75€ first book, 25€ each addi- 
! C High School CAREER dE tiem Carmen i | ORDER tional. Money-back guarantee. 

O Auto Mechanics ramm i j — AP NES ON 
HR! gurvenig & Mapping C Personal Computer Specialist i Write for your copy of Lindsay's WRITE 
| Gon CJ PC Repair I new Technical Books catalog 

E) Ar condoning & Regen O Desktop Publishing & Design rae Y k- 
| C Wieierr Conservation la eray o comana ee i and Tooke! cone $i gat u FOR Sani "T See Ty pt 

puler Assisted usua OKS: oen ena or call TOT your ISCOUNT vatalo 
| C Prat ale Securty Of E Fashion Merchandising i Canada) or $4.00 foreign air- CATALOG 7 r your Fi TOLL FREE | s 
| C ecran " C TVVCH Repel | | | mail. We'll send your catalog ! | v" 
| E Sak Business Mangement Coen. ut [| | immediately! Write today!” TODAY! “4 1-800-533-5545 
| E secos Beer etur de Bal l | m-— - —LaLLLILLIL D 1D NM M | Fax: 1-612-894-0083 
okkeepi Decorating | .« i7 - E 

| Flo | 

Je] hice Assistant E Teacher Aide ! (inks s TECHNICAL BOOKS ; Sale Prices Good Thru 11/30/94 Key #66713 | 
I | 

| E tega Li Se C Home Inspector I PO Box 538-WV7, Bradley IL 60915 | | 
la Sai Ei Professional cmi i i Send the books j Senda catalog. I've il Name - I 
lo L| Motorcycle Repa Management — C] ical Transcriptionist l marked! enclosed a dollar. j Address i 
| Name. Age I Name a . —. I 
Mies — 5 505 50 0 0 0 0 0 And AN Adaress | | !'ey State — Zip i 
j City/State Zip i Key #66713 SEND TO: NORTHERN, i 

Phone ( ) City — — — — — ——— St ——— Zip_______. P.O. Box 1219, Burnsville, MN 55337-0219 
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ESE + EMBROYNIC SUBJECTIVE EDUCATION DEVICE — — ===- iy 
Save on Cable rental fees! 


CABLE TV 
DESCRAMBLERS 


WE'LL BEAT 
ANY PRICE 


JERROLD-TOCOM-ZENITH-HAMLIN 
OAK-PIONEER-SCIENTIFIC ATLANTA 
* 24 HOUR SHIPMENTS! 

* 30 DAY MONEY BACK GUARANTEE! 

* QUANTITY DISCOUNTS! 


MASTER CARD * AMEX * VISA ¢ C.O.D. 


1-800-284-8432 


Have make and model number of IN 
equipment used in your area ready. BUSINESS 
All Shipping & Handling Fees at Customer's Expense. OVER 50 YEARS!! 


CABLE WAREHOUSE Tired of being short? Our quality leather 


10117 West Oakland Park Blvd., Suite 315, Sunrise, FL 33351 ! ight-i i 
ui u „| | footwear has a hidden height-increasing 


Did you know that 10 months of prenatal 
training is more important thon 10 years of 
education after birth? 

Increase your child's learning ability by 
2095-2595. Use our ESE device, à 
breakthrough in human development 

at your finger tips 


MEN: BE 
TALLER! 


Complete Kit 

Includes: 

« Abdominal band s Instructional manual 

« Speakers for Embryo » 4 pre-selected tapes 
« Earphone w/volume control for Mother 


$69.99 Plus S&H $4.95 


30 day money back guaranteed. 


SIZES: 5-12 
WIDTHS: B-EEE 


alicw 4 to 6 wks for delivery, 
CA. residents add 55 77 sales tax 


Send Check or Money order to 
POINT > OF REFERENCE aas 
P.O. BOX 1493, Dept. P, Culver City, CA 90232 


TO ORDER 


[110 VIDEOS $4.90 
30 VIDEOS $1à 
A 50 50 VIDEOS $2 $20 - 


FREE PNAS 


| new Eis tomer bon | 
| Shipping $3 Rush Service Add $2 


ite Add $2 FLORIDA SALE is iis | 

Fin Loving COUNT GIVEAWAY cs Ana tous Gut a in ı | innermold inside the shoe. NO OVER- 
BuytH | _ Box 65311 Los Angeles, CA 90072) |S _ _ _ willbe denied assistance. L _ _ + || SIZED HEELS! Look like ordinary shoes. 
————— : | Will make you up to 3" TALLER, depend- 

"The BACKTECH® back machine has given me the ing on the style. Over 100 styles to 


best back pain relief I've had in years. It w il be part choose from including dress shoes, 
of my daily schedule for the rest of my life." boots, sport shoes and casuals. 
P atc | en Extremely comfortable. MONEY-BACK 


GUARANTEE. Call or write today for your 
FREE 56-page color catalog. 

by niea 

back pain? 


TOLL-FREE 1-800-343-3810 
ELEVATORS? Í] 


 RICHLEE SHOE CO., DEPT. PS4N 
P.0. BOX 3566, FREDERICK, MD 21705 


It's not surprising that chronic back pain sufferers | 
dave you ever seen a doctor or thera- mA Sapa: p : |. 
Have Uu ever e a doctor or thera like Arnold Palmer recommend the BACKTECH back | 
pist about your pain? BY: BN machine as an effective, in-home therapy that can be 
s es INO ; ^ 
used whenever and as often as needed. 
| After more than five years of clinical testing by 
Do you have impaired mobility as a | doctors, chiropractors, and physical therapists, “the 
Har : s BACKTECH back machine has been shown to be 

result of your pain? I preis | xd 

j your | E yes B No safe and effective for relieving many types of back 
and neck pain. 


Does your pain persist no matter How it relieves your pain: 4 8 ü 0.5: 5 3-0 3 4 z 


what you do? TE Y The BACKTECH back machine combines | Cat 
xis E yes W No several well- established principles Ende a rta mes dog et 
— ofback pain relief intoa single | yia lity : 

TS exce ie DOT TN | 66-Minute Demonstration Video $10.00 


effective therapy which can 


quickly help you return toa Mastercard or Visa Accepted 
more normal, pain-free life. *Shown with optional trailer 
Massage — 21 soft rollers - - 
gently massage your muscles to Wood-Mizer Products, Inc. 
increase circulation and reduce tension. B180 West 10th Street Dept. E75 
Stretching — Muscles and Indianapolis, IN 48214-2400 


ligaments are passively stretched, 
increasing flexibility and reducing pain. 

Traction — Increases mobility and 
removes pressure from discs, red ucing back 
and neck pain. 


Call now for a FREE video and report. rov. 26 €ASY 


If you suffer from chronic back or neck 
pain, call for information including a free video 


and a report on the results of several clinical | 
sicdies wath the BAC KTECH back Sers | WAYS To ne Lp 
We also offer you a 60-day money-back 
trial period, V e e 
... Call for FREE SA | 
Information and Video k LL 
Call 1-800-433-5599 €^ TH CAL 
B ACK MEN" i 
TECHNOLOGIES | |-800-4283- 8887. 
INCORPORATED | ios = 
2525 West Casino Road, Everett, W A 98204 
Dept. 1309 


— 


P.O. Box S99, Hickory, 


| The most complete s 
| Woodworking Catalog! Now 
featuring over 600 NEW items, 
Anniversary Specials and over 
4000 hard-to-find products for your 
| next woodworking project. 

Dept. 43094 | 


Call 1-800-403-9736 Today! 


40th Anniversary! 


Wopd workers. 
Store 


Hardware, Waod, Tools & Know How 


Earn $4,000 Per Month 


From Your Home 
With A Computer! 


Begin E time and stills retain the security of your 


| present position. We offer 20 services you can 


perform for your community from your home. No 
experience necessary —easy to learn. We provide 
training and computer. For FREE explanation 
cassette and literature call: 


1-800-343-8014, ext. 109 


Computer Business Services, Inc. 


He' s making a 
concrete flower pot... 
and so can YOU! 


Make and sell your own 
ornamental concrete items. 

Order your book about 425 
aluminum molds, prices and 
production trade secrets from the 
world's largest mold manufacturer. 


only $10 


CONCRETE MACHINERY CO., INC. 
NC 28603 


Best Selection! lowest Prices i 

* Fun Karts * Racing Karts + Minibikes * Kits 

+ All-Terrain Karts Accessories» Tools & More! 
Full Color "ru Only A plus ege give à 
Icoupon worth $5 off your first order. Order your catalog ne 
by phone on VISA or MasterCard or mail to address shov Wn 805-981-1 248 


OXNARD, CA 93030 


a -imu s 


Tom wn jes 


"Pliocene: hundreds of eile d industrial 


handbooks, paperbacks, reprints, and privately 
published papers on unusual metal working 
subjects ranging from melting metal to building 
machine tools, and from electroplating to 
blacksmithing. 

You'll see instantly why this is the most 


| remarkable mailorder bookstore ever! You don't 


know what you've been missing! We probably 
have just the metal working how-to information 
you've been seeking for years! 


BUILD A LATHE! 


Build a precision lathe for less than $50 
without power tools or 

other precision instru- 
ments! It's true! Build a 
precision shaper, mill- 
ing machine, drill 


press, rotary table and indexing head, a sheet 
metal brake, and more! Learn how to make a 
surface plate from scratch and use it to rebuild 
used machine tools. Build a one lung engine! 
Design steam engines and boilers! Make your 
own drill bits, taps, dies, reamers, end mills and 
much more. Discover a centurys-old handbook 
on mining and low tech 
methods of smelting 
metal! Learn machine de- 
sign! Prospect and re- 
claim precious metals! ! 
Discover arms and armour! 


Melt Metal! 


Learn how you can turn an 
old pail and blower into a power- 
ful furnace that can melt alu- 
minum cans and scrap, 
pot metal, and brass. 
We built one for 
about $10! Uses 
grocery store char- 
coal! Pour custom 
castings! 

Buildafurnace 
to melt cast iron! 
Discover books on 
sand casting, 
patternmaking, 5^1: t. 
casting of decora- | ^^^ "ccm 
tive items, and more! 


DRIVEN WHEELS 

& 4 speed transaxle. 

* Power Keverse! 

* Dump bed. * Made 
ta order for suburban! 
rural property owners, 
businesses of any size; 


pays. for itself over and 


over in ime and labor: Sav vel Please write or call for 
complete FREE DETAILS of the Revolutionary DR” 
; POWERWAGON including prices, specifications 
* and "Off-Season" Savings now in effect. 


Tou- FREE ((8o0)431- SS T1 


| To: COUNTRY HOME PRODUCTS", Dept. 3841 IN 


Ferry Road, Box 89, Charlotte. VT 05445 


ae 

a Es 
Assia. 3 
oie Xo Ps mf 


"m Make charcoal 
' P coke! Build a divid- 
7: ing machine and more! 

“i “Bledtropiatel Melt cast iron! Pour Bab- 
bitt bearings! Discover books 

on prospecting, steam en- 
gine design, restoration of f 
lathes and milling machines 
and much more! Learn to be 
an expert machinist from 
reprints of the best machine 
shop books ever published. 
Discover metal secrets from 
long ago! 


IRON! Work iron with a forge 
9$ and anvil! Build a wood 


stove! A band saw! A circular saw blade sharp- 
ener! Discover reprints of old tool catalogs! And 
much, much more! 

Every book is guaranteed to be ofthe highest 
quality! This is NOT a book club. You're free to 
pick and choose only the very best books from 
the best publishers with no obligation. Since I 
cannot possibly offer every book published, I 
offer only the best. You get high quality books, 
fair prices, fast service, and honest dealing. You 
can order with confidence. 


BIG CATALOG! 


Write foryour copy of | 
thelatestjam-packededi- J soy METAL 
tion of Lindsay's big Met- M 
alworking Books catalog. 4 -4 
Send $1.00 in US & k S. 
Canada and $4.00 for- Wee" |: 
eign airmail. You'll seein Me 
a minute why everyone is [5 sew ER dm 
talking aboutthisincred- beg toe 

ible source of hundreds | wes 
of unusual hard-to-find 
books! Write today for a : 
catalog and order the 
books you need while they're still available. 
Write today! 


jLindsay' s Metal Books, 


Box 538-ETH, Bradley IL 60915 


[ Send a catalog! I've enclosed $1.00 U.S. & 
>l Canada. ($4.00 foreign airmail) 


indsay Publications we x 


fu Bri E m Peek aman 


T 

Street 

city 

State Zip 


—————— | | | | ———————————— 


$ 1999 


Only 


PENTIUM-60 MHz Intel 
MINI-Tower case 200w 
8mb RAM 

TEAC 3.5" FD 

2 Ser, 1 par, 1 game | 
1mb S A card, 32 Bit || 
16.7 million color d: 
14" SVGA monitor .28 
420mb IDE hard disk 

w/ 32 Bit controller 

DOS 6.2 & Windows 3.1 
Mouse, 101 Keyboard 


TEL:(818)727-9054 FAX:(818)727-9064 
21820 Nordholf,#A, Chatsworth, CA 91311 — | 
Bason Computer Systems, Inc. | 


functional, and with it 


CABLE TV 


DESCRAMBLERS 


| Best Prices in the U.S.A.! We Will Beat An 


Jerrold, Scientific Atlanta, Pioneer 
Panasonic, TVT, FTB-3, SA3 


Jerrold Impulse & Starcom series 
Sci. Atlantas incl. 8536/+, 8580, Drop-field 
FAST SHIPMENTS FREE CATALOG 
30 DAY MONEY BACK GUARANTEE 


1-800-772-6244 wu 9-6 esT 
U.S. Cable TV, Inc. Dept.: KPS114 


4100 N. Powerline Ad, Bldg. F-4 Pompano Beach FL 33073 


The Original Home Machine Shop 
Designed in USA by Shoptask 


3 Versions to Choose 
CNC Capability 
3 Axis Power 
Feed Available 
12 Month | 
Warranty | 
100% Parts 
Supply 
All Tooling 
Available | 


17" Swing 
P 11 x 18 Mill Table | 
1-800-343-5775 FREE BROCHURE | 
DEMAND THE BEST 
SHOPTASK P.O. BOX 581, MONTESANO, WA 98563 
SINCE 1581 


ITS LIKE OWNING 
MACHINE SHOP! 


Now, you can Mill, Torn 
or Drill metal, wood, and 
plastic with one quality 

and precision tool! 


Build your own projects, 
make your own repairs 
The versatile, multi-use 
design of the Smithy machine 
lets you make any shape or 
size. Hobbyists use their 

== Smithy on cars, modeling, 
guns, and other machines. Businesses make 
repairs, build prototypes, do light manufac- 
turing. The possibilities are endless. 


Pays for itself in six months 
Want to save time and money? 
Do work in your own shop! 
No more waiting for high-priced | 
machinists or repair profes- 
sionals. Down-time is expensive 


--don't wait for expensive ri it yourself! 


Models start as low as $1,095. 00 , 


You don’t have to 

be a machinist! Ta 
Do quality work right away. ~ y | 
The Smithy is simple and 3 


Basic Tool Pak - FREE with Smithy pur purchase! | 


Pan mn n 


you'll receive a great 
operations manual, a one- 
hour instructional video, 
and a tool pak to get you 
started. On top of that, call 
our toll Free fectinical assistance line any time 
you have a question. 


Imagine what you can do with 
your own personal machine shop. 
We're so confident you'll be satisfied, we'll 
give you 30 days to try it out. 

Call or write Today for a 

FREE 64 page Catalog. 


1-800-4SMITHY | 


(1-800-476-4849) Dept. PSAB 


| Address 
| City 


, State 


BSmithy 


3023 East 2nd Street 
The Dalles, Oregon 97058 


Dept. PSAB 


T —— ii — Á — 


llli 


IPhone (404)482 


Auderson" 
BEDROOM ORGANIZER 


FITS UNDER UNDERBED | 
BOX SPRING an T IT] presser 


T FACTORY — 7/ 
— DIRECT // 


REPLACES 
BED 
FRAME 


|” CEDAR 
DRAWER 
LINERS 


6 FT. LONG 


ij ~ up to 16 
DRAWER 


DRAWERS 


PUT A DRESSER UNDER ANY BED - FROM $159 
FREE CATALOG 1-800-782-4825 


WOOD HEAT 


WOOD FURNACES 
HEAT YOUR ENTIRE HOME 


Call 1-218-326-6786 or Write 


Charmaster® 
2307 C HWY 2 W. 
GRAND RAPIDS, MN 55744 


J REMOVE / 
s VOCALS 


From Standard Tapes, Records, & CDs with aem 
the Thompson Vocal Eliminator™ Call Now a « 
for Free TL E & Demo Tape. a= 
4189-Ext 60 PP 
LT Sound, Dept PS-15, : be 

7988 LT Parkway 

Lithonia, GA 3005 
24 Hour Demo/Info Request | 

Line (404)482-2485 - Ext 60 ` 


The Thompson Vocal Eliminator™ - Better Than Karakal 


M TV DESCRAMBLERS AND CONVERTERS 
Top Brands Available American È 


Express 
Maserard SATISFACTION GUARANTEED! — co 
ili C. ELECTRONICS w 


Research à Releren 6196 iras 60 
PLUNDER lost tombs! Escape | x 
with mummies, gold, priceless ar- /= | 
tifacts! Explore Egypt, Nubia, 
Mesopotamia, Babylon, Cyprus, 
more! Meet the Aztecs, the Incas, 
the Mycenaeans, more! Visit f 

sunken ships, Stonehenge, an- 
cient Persia, more! 
DISCOVER the very best 
books in print today! Ex- / 
punc your library with at- 
ases, transcriptions, ar- 
chaeological textbooks and 
more! Learn to read hiero- 
glyphics. Accompany 
Belzoni to Abu Simbel. 
Study Lepsius's 1843 
"treasure" map. 4 
Much more! 
This is not a f 
book club. Or- Heii 
der only the MEE 
booksyouwant il 


Write for an lustrated Gatalog 


when you want. No obligation. Just the best.| 
Everything guaranteed! Heavily illustrated catalog] 
$1.00. Write for your copy today! 


Tomb Rovers’ Box 624-TSA 


Kankakee IL 60901 | 
i w Send a catalog! $1.00 is enclosed! | 


[name - 
i el | 


State... Zip 


We ee yee ee —31— 


SAFE - CLEAN - OUTDOOR WOOD HEAT 


High rer 


UP TO 72 HOUR BURN TIME 
Works with any existing heating system to 


Heat; Home, Hot Water, Greenhouses, 


Swimming Pool, Garages, Barns, Resorts, etc. 
Large Door - No More Wood Splitting 


"FOB. Broomall, PA 


EASY-TO-ASSEMBLE-KITS (Meta! 


Kits in stock for immediate shipping or pick-up) 


NOW! SHOWROOM/WAREHOUSE LOCATIONS IN: 


(610) 544-7100 
(909) 598-5766 
(813) 923-1479 


Broomall, PA 
Pomona, CA 
Sarasota, FL 


Other Diameters, floor-to-floor: heights, and Welded Units available: Made in het ScA. 


Call or Write for Free Color Brochure: 
Toll Free: 800-523-7427 Ext. PS114 The Iron Shop, 
Dept PS114, Box 547, 400 Reed Rd., Broomall, PA 19008 


Specify; Metal Oak Victorian 


Mame 


(713) 789-0648 Address 
(708) 952-9010 City 
(203) 325-8466 


Houston, TX 
| Chicago, IL 
| Stamford, CT 


! Financing Available in Select Areas 
For a free 10 page color Brochure 
or $9.95 for video; fully refundable, 
call 800-210-6207 or for nearest 

á Authorized Dealer 800-248-4681 


State Zip. 


MasterCard * Visa * Amex * Discover 


THE IRON SHOP. 


©The Iron Shop 1993 


From the Leading Manufacturer 
of Spiral Stairs 


NO mu IH TLY SPEAKER WIRES! 


- BE LESS PRODUCTIVE pial 
AT THE OFFICE 
(he office has always been a place to get T 


ahead. Unfortunately, i its also a place where 


NI È 
NN Ww NOW!! Remote speakers without unsightly wire. 
natural resources can fall behind. So here are M LN / 


NEW!! Nearly invisible — a mere ten thousandths 
of an inch thick. 18 gauge wire tape is a 
great alternative to running thick ^ -—- 
wire up pu wall. Simply prep, pee 
stick and paint over. 

1168 16 ft. of #18 gauge Wire Tape™ with 8 copper, $19,7° 

spring loaded, quick disconnect wire 
connectors and 8 rubber insulated covers. 

-]298 25 ft. of #18 gauge Wire Tape. (Connectors 

-~ Sold separately. #808) 

-1508 50 ft. of #18 gauge Wire Tape. (Connectors — $29 9 

sold separately. #808) WW. 

.) 808 8 copper, spring loaded, quick disconnect wire — $5 7° 

connectors and rubber insulated covers. im 


CPCS THe 


some easy ways to reduce waste at the office. Turn 
off y your lights when you leave. Help set up a recy- 
ding program. Try drinking out of a mug instead of 
throwaway cups. And always use both sides of a memo. 
It'll cut down on trash. Doing these things today will 


1 V i 
help save resources for tomorrow. Which is Ny Velie 


1Gheck/Money Order Visa — — MasterCard 
m Card # — Expires 
g” truly a job well done. L800-MY-SHARE. | Name u A £7 sting 
| " (CA residents add 
P IT'S A CONNECTED WORLD. DO YOUR SHARE. | a NEM 
p City — State Zip a 


i TT ETEETEEETETEEEETETTEEEEETE] 


To Order: he — “4063 


A ô A Public Service of 
-E This Publication 


640 N. aie St., Giaa. CA 92667 


Frustrated With 


The Quality Of 
Your Sleep? - f ‘ 
ea — "wu pers spinal sappore ^ 
Cant seem to find a comfortable — 1. i " euE 
position? Does your back ache | ‘el Te -" 
when you awake? These are signs | 
that your metal coil mattress or in €! Ex 
anak: RN c only the firm parts of your | 
waterbed isnt supporting you body, riti wert points, | 
properly and isnt right for your and uneven spinal support, | 
body. Select Comfort can help — | ; 
| x 
you sleep better with a revolu- | Im s — " 
tionary sleep system that's so ud ora | 
comfortable and supportive, it's wn a — s eis 
recommended by doctors. T xw] ud loni Mp M m li 
| , Cc —————M fight, Go from extra-firm to 
Sleep Better On Air With Select Comfort, you — cc C RR " 
A Select Comfort Air Sleep exactly the firmness you need. simply at j S i 
System doesnt rely on springs or water. Instead, the touch of a button. In fact, / | l a: B. 
it supports your body s the firmness adjusts indepen- — / CNES 
perfectly on a cushion of dently on each side ofthe GE = 
air. Air is better because it BB EP bed so you and your partner Customize the firmness 
 gendycontourstoyour — | E can get custom support °°? side of rhe mattress. | - 
bodys shape and keeps | cay Confort c ies without compromising comfort or quality of sleep. 
your spine in its natural to your body. | í | . 
alignment. And that lowers — ae Call For More Information 
the tension in the surrounding You owe it to yourself to learn more about this 
muscles. So you can sleep revolutionary way to a better night's sleep. i 
comfortably in any posi- For A FREE Video and Brochure, Call 
eai 2 1-800-831-1211 
great—without E m E "Mc 
back pain. 
T please send me a FREE Video, Brochure and Price List. * 
Name be | 
i Address eL i 
l i City TM State 
The Only | iT : | | | 
iu Matt ab ip hone | = 
pony [mim Select Comfort Corporation | 
Bimer onim! | 6105 Trenton Lane North; Minneapolis, MN 55442 i 


© Select Comfort Corp: 1994 Dept. 3242 5 


em 


NOW! A Galaxy of Savings 
GET RID OF ENDLESS 
MONTHLY EQUIPMENT 
RENTAL FEES! | 
Owning your cable 
equipment saves you the 
high cost of monthly rental 
charges, and gives you 


complete control of 
your TV. 


„JERROLD 


We have the Best i 


c ONVERTERS & 
DESCRAMBLERS! 


H Everquest e Panasonic * Jerrold * Zenith * Pioneer 
| Scientific Atlanta * Oak * Eagle * Hamlin * Tocom 


1 800 624-1150 


Member of 


| b. A | 
National Consumer _ 
MDni = 


875 S. 72nd Street * Omaha, NE 68114 


STOP JAMMING ME! 


if yo rent video tapes, they're jamming you foo!! 


When playing back rented movies you will notice annoying flashes, 
streaks, jitters. This is caused by copy protection jamming embedded in 
the video. The MVE2000 will spot and completely eliminate Macrovision 
and all current copy protection giving you a crystal clear picture. 


Guaranteed - 1 year - 30 Day Money Back 
| = - =) Eliminates all copy protection 
, m UP >) * Works on all TV's, VCR's, Beta 

ODE 2 * Completely Automatic no adjustments 

* Digital state of the art 


1 -800- 967-2603 


Distributors Unlimited ©3825 South Campbell, STE 194, Springfield, MO 65807 


RCGLD $5. 00 Pair 


Add $6.00 S/H 
10% Restocking Fee | 


e Descramblers 
e All Makes & Models 
* Quantity Discounts Serres ita sr 
, | *30-day Money Back Guarantee = Best Warranties 


Show Time Cable COD 


643 N 98th St STE 260 MasterCard 
Omaha, NE 68114 : | 
Bee Visa * Amex 
1-800-643-4258 | poa 


Classified Opportunity Mart 


BUYF FACTORY DIRECT AND SAVE 


To advertise in this section 
call Randi or Paul 
B00-445-2714 


CABLE TV. WOUT 
aH $195.00 


Revolutionary new universal one-piece con- 
verter and descrambler. Fully activates all 
Jerrold, Scientific Atlanta, and Pioneer 
systems except baseband. 
* Picture in Picture + On-screen display 
$50.00 ` Computer interface + Stereo 
RT * Dual tuners « Last channel recall 
* Volume! Mute * Favorite channel memory 
* Parental control «Ch 3/4 switch 
Quantity Orders Only « All Other Models Available 

* Call for Pricing of Smaller Quantities 


Jerrold, Scientific Atlanta, Ploneer are registered trademarks 
and all references are for identification pur DOSES only. 


“The Originals” 
JERROLD? TvT $29.95 


$50.00 


JERROLD” TNT 


SCIENTIFIC 
ATLANTA” M80 


NEW IMPROVED!!! 


PIONEER® PIO-39 $50.00 
MicroCom 
800-665-2002 


AR WARRANTY 
T GARAGES YE 
b ai WEATHER S S 00 DAY MES BACK v: 


rev 


ON R: Cars, Trucks, 
Boats, Docks, Hot Tubs, Greenhouses, 

E | Motorcycles, Pools, Paintbooth, Concrete, 
WE Workshops, Gov't and Industrial Contracts, Sandblasting, 
^- Camp or Temporary Shelter, Walkways, and More! 

8» HEAVY DUTY Steel Frame. Durable Dupont® Cover 
QE] with Zipper Door. Sizes Available from 5' to 60' Wide, 
M up to 30° High, Any Length. Withstands Rain, High 
SE Winds, Sun, Sap & Heavy Snow. No permit Property 
T.J taxes or required. Assembles and Anchors Easily. 
Covers last up to 20 Years. We Ship to Your Door! 


DEALERS & EXPORTERS CALLNOW TollFree 1-800-932-9344 


WELCOME 203-781-8000 J 227 


FAX: 203-781-8005 


JERROLD, SCIENTIFIC ATLANTA, ZENITH, TOCOM, PIONEER, HAMLIN, ETC. 
* ONE YEAR WARRANTY ON ALL 
PRODUCTS IN WRITING! 


* BUY 2 SAVE 10% ON SECOND 
UNIT. 


* EASY TO INSTALL INSTRUCTION | 
BOOK WITH EVERY ORDER. 


ELECTRONICS * FRIENDLY, COURTEOUS 
SERVICE. 


WE GUARANTEE YOUR COMPLETE SATISFACTION WITH A 


30-Day No-RISK TRIAL PERIOD. 


FOR A FREE CATALOG OR QUESTIONS CALL: 
7914 W. Dodge Rd. #334, Omaha, NE 68114 


POPULAR SCIENCE NOVEMBER 1994» 111 


| a 
WATER BALLOON LAUNCHER Ta MAT EUN c | 
Four Sijes: ONE or THREE: — =U NUON — | 
150 yd - -$e 00 d A Flying saucer for U.F.O. lovers esl ! | 
| 200 yd - 812.00 | 43 Great outdoor fun for 2 or more players | CONVERTERS 
mom ep A Unique aerodynamic design in neon colors | | : 
Pn nir pe mE i Maney BAN G | Made in the U.S.A AI UNBELIEVABLE PRICES 
C. X. BLASTER CO., INC. $8.50 plus $2.50 S&H each, foreign ($5.50 S&H) 
13218 Jessica Dr., Spring Mill, FL Beso 1 -800- 441-1047 sweat SHAFA CO: P.O. BOX 6597 Beverly Hills, CA 90212 : 
JERROLD / 


READY TO SHIP 
P One Year 
Warranty 


OAK * HAMLIN 
13 — — ~ E PIONEER 
ATLANTA 


sut 


F= Í : i ty " | i E = ae pn 
-*Ploneer - 


Zenith | pv i 
; Scientific Aide 
me“! 13729 183N, » Sulle 610-124 * + Austin, TX 78750 


Converters as low as 


$E 
call 1(800)950-9145 


1470 OLD COUNTRY ROAD, SUITE 315 PO PLAINVIEW, NY 11803 — NO NY SALES 


Fuel Your Experiments & 
This Rocket...with the 
HYDROGEN MACHINE 
E Chemically breaks ; 
af down water (H` "O4 


FROM RBKPRO Inc. 
Box 524. a 
Chester, NY 
10918 


Dame Controller for any [BM & Compatible 
Dames, ve It's CAR sx It's o BIKE se Is a 
PLANE s ALL 3-in-1 ! se For only $139.00 
including FREE Video cassette Demo ond 
FREE Game to first 1,000 orders! 


m 1-200-577-7572 —4 X 
1-914-496-4546 (Fax) 
= 


pur ie hyoi ogan (Hi iÀ dust 


QU ARANTEEU 
TO WORE 


To Order. Sand £18.00 « T 55 PEH 
- REAL SCIENCE DEPT. 8 
,F.O Box 19062 * Phoenix, AZ 85005-9062 


- CABLE TV Video Stabilizer 


> | | 3 Basic Converter 
| a (Ti ILU < N 1 IU [T options include: 
EERTE | volume control 
restores PIP 
parental lockout 


| infra-red remote 
10-lot price for œ remote A/B switch 


dealers on ly! favorite channel 


watch one channel 
| P record another 
CoD. "= 

800-644-6682  ... Bradley Ave., Sun Valley, CA, 91352 


^ NOVAPLEX 


ELECTRONICS 
3250 Hatch Rd. * Cedar Park, TX 78613 


112 X POPULAR SCIENCE NOVEMBER 1994 X 


Get he latest technology i in cable converters and Sour 
* Best prices 

e Save on soa ders rental fees 
* Quality merchandise by brand-name manufacturers 
E Fiend personal service 


© Thirty-day money back guarantee __ 
© All orders delivered fast and 3 
conveniently via FedEx Economy 


Two-Day*' service m 


You'll — the premium 
view when you order from us! / 
Cal j^ ne P 


CAR LE ROX 
WHOLESALERS NC 


IL ! vv VTI L ' jJ: J ^ a W. ROGER RD. #106, TUCSON, "IDEM 


We offer a full line of original and 
aftermarkel descramblars for Jerrold, Ploneer, 
Zenith, Scientific Atlanta, General instruments... 


GALT, ING. 
CALL 800-487-2225 


e= 6325-9 Falls of the Neuse Road 
= uita 
Raleigh, NC 27615 


Lawnmower Hard to Start 
E awnmower 
Mart your lawnmower instantly — y “tachment 
juel drains out of idle lawnmowers. making 

ard to start. Attachment primes carburetor E 

hru air cleaner. Fils Briggs @ Stratton -~ C E 

bp mounted air cleaner. One minute NS c 
b install, trouble free, fully tested. 


fonsists of cap, filter, screen, 
pel cup and seal. Makes Monwi 7 ü a Pleasure 


Send $9.95 PPd to Mardon Mtg. 
| Box 152763 San Diego, CA 92195-2763 


ln i Po ge a 


c 5 Yard Range "n — stores 
| ammo in handle. Includes 70 rounds of 1/2" 
white Tracer& brand marbles, and extra 
band assembly. Post. paid 


$15.00 total 


Raus 
INAPSHOT brand 


Mbberband Gun shoots 6 
pots in rapid-fire action. Long 12" 


end your check or money order to: Trumark 
835-P 38th St. Boulder, CO 80301 


CREDIT CARD ORDERS : 1 800 878-6272 


Money Back Guarantee 


1-800-535-1843 
LOWEST PRICES!! Quantity Discounts!! 


DEALERS WANTED 9.6 MON-FRI 
| EARN EXTRA SSS) SAT 10-2 CST 


uasa lava MODEL used in your area when caving 


Fall us Last CNC Concepts Inc 


PO Box 49503-PS 


md $ave! MPLS. MN 55449 


ELECTRONICS. 
CABLE TV 


| CONVERTERS & | 
DESCRAMBLERS 


e Jerrold 
e Zenith 
fe Pioneer 

e Scientific Atlanta 


* VIDEO STABILIZERS 


e Remotes 
èe Accessories 


Quantity Discounts! 
Buy Where the Dealers Buy! 
90 Day Guarantee! 


100.835.2990 


| Please have Make Sr Model # 
of equipme ae used in your aren 


CABLE DIRECT 


100% MONEY BACK GUARANTEE! 
30 DAY FREE TRIAL! 


Now you can tune-in to your 
favorite cable TV programming 
and SAVE 100's—EVEN $1000's || = 
on premium 


CABLE TV EQUIPMENT 


Converters * Descramblers * Filters 


MODERN ELECTRONICS 


4-800-906-6664 


2125 S. 156th CIRCLE + OMAHA, NE 68130. 


GIANT TV 


DON'T BE FOOLED BY IMITATIONS! 


Build the best giant screen projection TV for oe 

profit with lenses and screens utilized by SONY HITAC 
ACA! Simple construction! Mus- 

parts catalog 


PIONEER, and 
| rated information. Profit plan, and com 
$2 _ Money back guarantee! Earn $100,000 yearty!!! 
POLI-VISION GIANT TV 
187 CYPRESS ST., THROOP, PA 18512 


CABLE 
DESCRAMBLERS 
No 800# 

No Catalog 
Just low, low prices. 


Call the rest 
Then call us for the 
best price. 


305-425-0751 


NO FLORIDA SALES! 


[Youn VCR Tares : 
CAN PLAY AS 
CLEAR AS Day! 
| UNJAM NOW WITH 
| INTELESTAR 
sran ELCTRORICI i ooet 2m s 
: t -282-4336 Ree 


PYRAMID HOME | 


(801) 373-3040 
407 W. 100 S., Provo, UT 8460 


* Most UNIQUE 


FREE CATALOG 


* CABLE T.V. BOXES - ALL TYPES: 
* LOW PRICES - DEALER PRICES « 


ACE PRODUCTS 
1-800-234-0720 ^ 


The 
12-Shot Rubber Band Machine Gun 


Not a Toy-It's a Work of Art! Hand 
crafted from Redwood. Shoots bands 


guarantee. 
Includes 20 Magnum Bands. | 
100+ extra Mag. Bands only $1 50 


$11.95+$4.00 S&H to; Jell-Sale Toys 
PO Box 991447 Reddin Ca. 96099 


T.V. BOXES 
CONVERTERS / DESCRAMBLERS 


Why Pay Rent 


Call for FREE Catalog 


1-800-972-2779 
FREEDOM 
ELECTRONICS 


4360 NE 11th Avenue 
E3 Ft. Lauderdale, FL 33334 


MEE 


at: DMV (DUI) Gold (PS) 
Filestoo... P.O, Box 15574 
IE es a2everty Hill Hills, CA CA 90209 J 


| with music for: 


Add tens of years of AAA credit in your credit He 
"OVERNIGHT*.100* Legal [uii ELTE RS 


, . With Less than $100 in Parts 
available at a Mower Repair Shop 
j and a Hardware Store! 

Parts Kit Available * Eas n Build 

* Approx. Cap. 300 Ibs. 
Bike Motors Available. 

Send $3.00 For 

3 Colorful Brochure 


^ Columbus, OH 43215-3652 
MC / VISA 


NOW YOUR MOPED DISCOUNT DEALER FOR 
PARTS AND ACCESSORIES. 1-800-487-9609 


BUILD YOUR OWN 
ROCKET MOTORS! 


& UP TO 80 POUNDS THRUST! 

© USING SIMPLE MATERIALS! 

& FOR JUST PENNIES APIECE! 
Homemede rockets go together quickly Use 


made fertilizer'charcoal fuel. Models 
fly thousands of feet! Speeds t to MA ACH I! 


Write tor our catalo d. and we'll send you a 
working sample of a E ri rl 
igniter AND teach vou how to make vourawn 
rocket motor casings, all using 

materials vou u'll find around your house. 

SEND $2.00 TO: 

t. P511, THE TELEFLITE 

CORPORATION. 11620 Kitching, 


Moreno Valley, CA 92387 


STUCK IN TRAFFIC? WHY WAIT! 


OUR "STEALTHY" HANDHELD 


LIGHT CHANGER IS MADE FROM 


PARTS (i.e. RADIO SHACK) | @ 
[PLANS $15, DEVICE $89 Mt 
NITERIDER ELECTRONICS 
10606-8 CAMINO RUIZ #190 
SAN DIEGO, CA 92126 


Cable Equ ipment 


Free 
Stargate SST Authorized Dealer 
Compatible with 
Jerrold * Scientific Atlanta * Pioneer 
MC. * Visa * Disc. * AMEX * COD 
30 Day Money Back Guarantee 


10% Restocking Fee! 

1 Year Warranty 
Distributors Unlimited 
3825 South Campbell STE 194 
Springfield, MO 65807 


1-800-967-2603 


1,000's of MIDI 
Songs on Disks 
In our new Buyer's : 
Guide you will see: 


$ MIDI So 

$ Music Software for 
PC & Mac 

$ Sound Cards 

$ MIDI Keyboards 


| $ Speakers 
H Featuring: 


'Roland Sound' 
Use your computer 


$ Entertainment For your Free 
$ Education Buyer's Guide, Call: 


saaton =È D IR OE 


| "Desktop Music Presentation Products... Direct to you!" 


| 1-800-380-2580 


Edirol Corp. 3rd Floor 1201-4 Ave. S. Seattle, WA 98134 


POPULAR SCIENCE NOVEMBER 1994 * 113 


114 X POPULAR SCIENCE NOVEMBER 1994 


SCALES 


FOR HOME. SHOP OR OFFICE 
TRIPLE BEAMS !! DIGITAL SCALES !! 
LOWEST PRICES, LARGEST SELECTION 

SEMD $100 FOR CATALOG & PRICE LIST 

NATIONWIDE SCALECO 
| 3446 SANTA ROSA AVE. SANTA ROSA, 
CA. 95407  l707)5B6-9318 


Buy Factory D Direct ^ it yourself 
20x 32 * 25x 48 
35x56 © 50x124 


800-888-4606 Sitetinasien | 


Plazac Sales, ine. 264.7348 


JERROLD PANASONIC SA'S ETC 


CABLE TV CONVERTERS PLUS | 


| ial Dealer Prices! «Compare our Low 
Retai Prices! «Guaranteed Prices + Warranties! 
| *Orders shipped immediately! C.O.D. 


* WE'LL BEAT ANY PRICE * 
Sorry no N.J. sales. Dealers Wanted. l 


CABLE TV 
DESCRAMBLERS || 


Converters & Accessories | 
SAVE MONEY! OWN YOUR EQUIPMENT 


You now have a choice to | 
own your cable equipment 
to access all premium and 
| basic channels. We offer 
| the lowest prices on all 
| major brand names 
including Zenith, Jerrold, 
Scientific Atlanta, Tocom, and Pioneer. FREE 30 
day trial period and one year warranty. So, if you 
are tired of paying the rising cost of Cable TV... 


CALL FOR YOUR FREE CATALOG TODAY. 
Add-on Cable Company 


800/334-8475 


AMEX/VISA/MASTERCARD/COD 


: PISTOL 


CROSSBOW 


Available —Now on 


SALE! 


"a 


—— 
an 


T eo see = 
— 

e Portable 

e Powerful 
Draw Weight 

* 70 Yd. Pinpoint 
Accuracy 

e Outstanding 
Performance 


FEATURES: -Target Included. 

- Diecast Gun Body - 5 Alum.-Tipped Bolts 
-Polyester String  - Suspension Steel Bow 
+ Adjustable Sights - Spare String @ $5 
- EZ-Hand Cocker - Spare Bolts (10 Pk) @ $7| 
For immediate delivery send check or money order: 


RDS CO., 167 Hwy. 33, Fem NJ 07728 | 
ST BE 21 OR DLDER TO ORDER 


NOW ONLY * 


: i] CHARGE iT! | 
wu 908-431-4334 
a 


| 


| Free 


TEACH = d G 
: ALTERNATE ENERGY 
oU AY lic ERNATE ENERG 
IN MINUTES ` | P as JRE | NEW! BUILD AMAZING LIQUID PISTON EN- 
, book and GINE from pipe fittings. Easy Plans. Free in- 
origin agp ness: formation. ABCO, Box 306-511, Seminary, MS: 
Never falis! Uses dog's keenest sense. — NOT ELECTRONIC 39479 


——BDáauco mp 43498288 Protects. Y 


| thw t ne = 21 
CORRECTS QA M arta Men id h 
+ Housesoiling* Diggin . aeai all times! — 

. > chewing * Gun Shy * Sit « Go 


PASSIVE SOLAR for forced air heaters, Siena 
S&H $11.95 POMO to T.H. Enterprises, P.O.B. 


: Barking: Wa. Over Hanging. p Sar Ts Guards 7147, Loveland, CO 80537 
* Bitin P Bist inni Birds Drop + Fateh j 

For: Fa Dogs * Hunting Dogs * Stock Dogs * Show Dogs 

ON TV with: Barbara 


Walters, Johnny Carson, Dick Cavett, Art SAVE UP TO 80% on Heating Bills. Wood/ oil, 
Linkletter, Merv Griffin ARTICLES: SPORTS AFIELD, 
MAGAZINE, TY GUIDE, HUNTING 


wood/ gas, multi- fuel whole house warm air 
furnace. Eagle MFG., 800-358-0060. 1000 Ag 
Science Drive, Palisade, MN 56469 


AMERICAN FIELD, TIME 

DOG, WALL STREET JOURNAL and others 

A science enginaerind reeiarugnt A set of uni 
dog-sound makers that condition dogs incredibl 
fast. Small. Used from the palm of the hand. Naar 
hypnotic control, even at a distance. No leash 
needed. Novices become experts. This new 
discovery is a learning- sound catalyst that teaches 
direct to the dog s mind. Renders bodily paintraining 
obsolete. Safer. Kind. Yet, more powerful! Dogs 
simply don't fight it. Tunes dogs in, makes them want 
to please you. Unequaled loyalty-bonding. Same 
instruments and system (the Dr. Miller patents) 
dispensed Sy veterinarians for dog behavior. Now, 
thousands of satisfied users in U.S. & foreign lands. 


Solar Powered, 50 Products, catalog $5, Sunix | 
Co. POB 3889-PS, San Rafael, CA 94912 L 


ARTS & CRAFTS 


"GETTING Started in Stained Glass" $1.00. 
Whittemore, Box 2065X, Hanover, MA 02339 


w G i Thrivin Vegetables, 
Flowers & Her 
* AUTOMATICALLY 5139» 3 
* CLEAN, NO WEEDS 


From $2510$205 SA FREE CATALOG 
DOG-MASTER SYSTEMS 


405 Wilshire, Box 902347, Palmdale, CA 93590 
A Division of Environmental Research Labs. Copyright £ 1984 


30 ANTIGRAVITY METHODS! "FREE EN., 
ERGY" GENERATORS! 200 UNCONVEN- 
| TIONAL TECHNOLOGIES! AMAZING AR- 
» GUARANTEED = e CHIVES CATALOG! Send $2: Rexco, Box 
Baby Bloomer™ 800-458-6543 | | 19250, Jean, NV 89019. 


inris AMERICAN | 


four even paying a times HY Dione | | GAS POWERED FLYING SAUCER. Easy- In- 

Th - POP. SCI.. May ` sWew- 286 SOUTH G ST. Anam CASS] | expensive To Build. Adjustable To Climb o: 
FREE! BE =i eats. (p ren ———— | Hover. For Plans. Send $9.95 To: FLYING * 

WITH EVERY ORDER SAUCER TOY CO. P.O. Box 46331 MT. Clem- 

FULL COLOR CATALOG & MINIATURE x ens, MI 48046-6331 

BOOTKNIFE W/KEYRING SHEATH M s Amazing | Wo isa Digital Recorder! AMEN | || eer nÀ—À——w— 

" * Record a papers note or reminder. ien E M ; | ROCKET MOTOR Tools & Supplies. Everything 

ay | : gi chr pei alee al = ve ""| | needed te make quality motors. Catalog $3. 

I  —— * Makes a unique gift i ! Impulse Reactions, PO Box 61342, Seattle, V/A 

"d Only $24.95 Record c, T 98121. 


each + $2,95 sh 


THE ULTIMATE COMBAT/SURVIVAL KNIFE! Mas Mastercard, Amex COD orden ot EP 8 
GIANT 15%." OVERALL x 1-800-MEMO-WATCH S 25m cen. 
10" 420 J2 stainless steel blade. Handle & sheath | | |For Info/Catotog ¢ LUE meom 

hold a complete survival kit. Hurry! Limited Supply! à; à; 


llc Super Low Price at $39.95 ii: | 
s 1- 800- .385- 4103 DREN DIAM ALL TERRAIN VEHICLES 


OR RUSH CHECK OR MONEY ORDER FOR $44.95 TO: 
ET INTERNATIONAL 


PO Box 109, Cold Spring Harbor, New York 11724 u GO ANYWHE RE l 


AUDIO/VIDEO EQUIPMENT 


REPAIR FOAM ROT 


FOR YOURSELF! T £ R 
SAT will save you hundreds of dollars! AN B 5 | 
sizes including AR. Advent, BOSE. JBL M | 
Surrounds. adhesive & instructions: 
thy, u 


$27.95/pr. BOSE 901's $67 95/nr. (incl. 
SH. No COD's) Do it yourself with SAT! i 
BOO-747-3692 MC/WISA 


STEPP AUDIO TECHNOLOGIES 704. 697- 8001 ^ Hr 
PO Box 1088, Fiat Rack, NC 26731 — Incl. make & model Warde 


AUTOMOBILES 


2 and 4 
assenaer CARS FOR $100! Trucks, boats, 4-wheelers, 
i s motorhomes, furniture, electronics, computers 


OPE , models — — T By” | | etc. by FBI, IRS, DEA. Available your area now. * 


INTERN, ATION, AL Call 1-805-962-8000 Ext.s- -20025 


EN : (21- -years-old and over, Please) et Nile Bo ara aden punctate a E 
F7 In Stock For | || No Money Down. As low as $115 mo. DRUG SEIZED Mercedes, Fords, Porches, 


Immediate | || Call Toll-Free 1-800-255-2511 | | Vans. Trucks, houses: Seizures, Box 51488:YA, 
* Delivery (From anywhere in the U.S. or Canada) aii decido ev EE 
Recreatives Industries, Inc. 

60 Depot Street, Buffalo, NY 14206 


ALTERNATE ENERGY li 


FREE CATALOG! ANTI-GRAVITY, FREE 


In The ~S $9 
USA! 
ENERGY, TESLA TECHNOLOGY, WIERD SCI- 


5 Weapon Mount Units Available ENCE! ADVENTURES UNLIMITED: BOX 74, 
* Factory Service * One Year Warranty KEMPTON, IL 60946. 


- Direct Factory Importers —— — | ERE 
- 10 Day Money-Back Guarantee & x FREE ENERGY! Fuel-Less Motors and Gener- | FUEL ATOMIZER 2000. Famous, small and 
ators! H&A, R2EPS Bowling Green, MO doubling gas mileage for many. Save gas and 


Write Or Cail For Brochure 63334-9350. earn money. Costs less than $150.00. Guar-^ 


1-405-323-3 5 55 SEE HEAT GN WASTE OIL anteed. Free Information. 800-647-1771. 24hr 


recorded message. WYOMING INSTRU- 
PO Box 8, Dept, PS MENTS - A NAME TO BE TRUSTED. 

Clinton, OK 73601 ‘Fax: 405-323-6601 — Used worldwide. Heat shops and ether buigings. | | 

A Forge, foundry, and other uses. 
Send $5.00 (refundable) for de- 
tailed information & order blank 
for plans for burner, heater unit, | 
and foundry furnace. 
Waste Oil Plans, Dept P, 
Box 1148, Fort Benton, 
MT 59442 


6 wheel drive 
Amphibious g- 


ÚT- ee a SS SS SES ES SE SS LLL LL 1] I SS SS SS ES SS SS 


Over 10,000 new, used & 
AT performance parts in our | 


500 pg. illustrated catalog 


setae Rushed - $4.00 (in U.S.A.) | 


CLARK S CORVAIR PARTS INC. | 
Rt 2.Box PS, Shelburne, Ma. 01370 
[(413)5725- 9776 


———— RE IUE ll m. ————————————— 


Lowest EU 
Prices g ' Starting At 


VAPOR CARBURETOR TRIPLES MPG. Free 
information. H&A, R2PS Bowling Green, MO. 
63334-9350. 4 


AUTO SUPPLIES & EQUIPMENT 


Send For 


140,000 BTU 


ALTERNATOR Generator Rebuilding Book. 


| Brochure g^ = à a T Y m | 
ee bY a E Price: HV Technologies, 7505 Barkentine, Las 


Build li 
Yourself * * T 
Backhoe | =] į Water. Generator uses Solar Cells. Plans and 


: Kit $15.00. Prairie Power, 1331-194 South Park | AMAON | 
Plans to build and use in your own backyard * Self propelled -jj - d AVIATION 
No machining = Car towable « Under $1.000 (ZE — Village. Edmonton, AB. T6J 5M8. 
1 üd * Design in use over B ye uUxEPpDans 
TRAN Sees NUT en erie GAS REFRIGERATORS- No Electricity | AIRBOATS - Hovercraft - Airdrives. Propellers, 


F.O. Box 606, Dept S -Daleville, VA 24083 - 1-800-81-PLANS Needed. Brouchure- $1.00. MAINE GAS RE- | Engines, Plans. Catalog $5.00. Arrowprop, Box 
FRIGERATOR. Box 43P, Burlington, ME 04417 | 610P, Meeker, OK 74855. 4 
F* —— ee cm VS 
ud 


FREE HYDROGEN FUEL & OXYGEN from | Vegas, NV 89128. 


~ AVIATION 


| 
BOOMERANGS! HI -TECH DESIGNS. Amaz- 
hg Science Project Fun...Returns! FREE Cata- 
ba. BoomerangMan, 1806-2 N. 3rd, Monroe, LA 
[1201-4222. 


Cosmonaut Watch 


| Rigorous, 21-Jewel Chronograph - $249. 

KGB Binoculars-$49.95 MiG Clock-$399 
| MORE! FREE Shipping! FREE Brochure! 
| Visa/MC or Check. Hall international, Ste. 200-P, 
109 Northshore Drive, Knoxville, TN 37919 


1-800-960-6009 


CALL NOW! 


BUILD/FLY Your own BACKPACK POWERED 
PARACHUTE for fun/profit. Takes off from level 
jround unassisted. Safe, Simple, Inexpensive. 
Detailed book with sources. Now only $19.95 
ASYUP 617-S Anderson, Talent, OR 97540 


| Worid's Homesunt HELICOPTER 


Tiniest Super-low-cost, casy construction! 
Ds sep marvel Mes bike 
Ihe fig ones pers me am 
malest d SATE atta j The 
engine helicopter ever | i 
cereceed G-7 y 

[* Carrias one person 
‘Con be stored anywhere oma 
‘Powered by Go-Kart engines» 
* Na license needed etm 


G-1 Construction Pians: h v MENT ND 
Only $24. VORTECH, inc. 


| (dd $3 post Foreign add 15) 

E MD OPER PO Box 511-À 
[mm rs atam] palton MD. 21047 
i Hawemunr HELICOPTER CATALOG TED Orderline: I) 


Camicse ow. $10 


. 1-410-583-6366 


BUILD UFO'S GUARANTEED! Catalog, 
Photos. $3 (refundable). Balloon Smith Inc. P.O. 
Vox 1372 Tallahassee, FL 32302-1372 


[An Affordable, Personal 


ELICOPTER 


* Questions or 
Customer Service 


(816) 637-2800 


| Rievolutionuucaster cop 
1905 PSS W Jessa James 
EH caleior Springs, MO 64024 


| Fil Ae in Cue Head - Comas Compie 
| SS mnt Tap Speed - Bo Anywhere! 


1/2 hour Action Video 
Into Pack & Video Combo... 
| PAL | Evgeni Fo oe Wl eo 


BEER & WINEMAKING 


BEERMAKERS Winemakers Free Catalog. 
Fast Service, Free Recipes. Cellar-S, Box 
J929, Seattle, WA 98133. 800-342-1871 


BEGINNERS SPECIAL, Free Catalog and | 
Freat Prices. Call U-BREW 1-800-845-4441, 
lorth Myrtle Beach, SC 29582. 
jrew Your Own Beer. Complete Starter kit with 
hoice of ingredients $49.95+ Shipping. Sat- 
sfaction Guaranteed. Call 
l4hrs. Visa/MC Free Catalog. B.Y.O.B. 
[B1705-P New Milford, CT 06776 


FREE CATALOG. Brew quality beer yourself 
fasily. Call Windriver Brewing. 1-800-266-Hops 
4 Hours. 


NSTANT WINES AND BEERS! High Quality 
Vines And Beers.In Minutes. SHERRY, VER- 
IOUTH, BOCKS, LAGERS, And More. THE 
AYMAN'S PROFESSIONAL FORMULARY 
FOR ALCOHOLIC BEVERAGES Shows You 
low. 105 Pages. $19.95. 100% Guaranteed. 
ohn Fleming & Friends, P.O. Box 5179-D, San 
rancisco, CA 94101. 


VINEMAKER -BEERMAKER: Free Illustrated 
jatalog of supplies. Semplex, PO Box 11476H, 
inneapolis, MN 55411. 


WINEMAKERS - BEERMAKERS Free lllus- 
fated Catalog - Fast Service - Large Selection - 
isa/Mastercard - (816) 254-0242. KRAUS, Box 
850-N, Independence, MO 64054. 


1-800-444-2962. | || 


| BETTER HEALTH 


‘BAD BREATH! Try Oxyfresh odor-eliminating 


alcohol free mouthrinse,  flouride free 
toothpaste and sugar free breathmints. 100% 
Guarantee. Send $19.95 for your bad breath 
kit to Sweet Dreams, Independent Distributor, 
P.O. Box 167, Amelia. VA 23002 
1-800-296-7487 


HERBS- YOHIMBINE, PAU D'ARCO and oth- 
ers. Catalog $1.00 (refundable). Jude Herbs, 
Box 563PS, Huntington Station, NY 11746 


NATURAL CURE FOR BALDING $10.00 
MONEY BACK GUARANTEE. Paul Dube Com- 
pany. 725 Ekonk Hill Rd. Voluntown, CT 06384 


BOATS, MOTORS & EQUIPMENT 


BOAT KITS -- PLANS -- PATTERNS -- EPOXY 
- FIBERGLASS -- SUPPLIES - 250 DESIGNS 
= 6'/70' -- Powerboats -- Sailboats -- Hydro- 
planes -- Tunnelhulls -- Canoes -- Kayaks -- 
Dinghies - CATALOG -- $2.00. BOOK "Ama- 
teur Boatbuilding” -- $6.00. CLARKCRAFT, 
16-7 Aqualane, Tonawanda, NY 14150. 


BOAT PLANS - PATTERNS - KITS - Unsur- 
passed Selection. 168-page DESIGN 
BOOK-$4.00 GLEN-L. 9152 Rosecrans, Box 
1804/PS4, Bellflower, CA 90706. 310/630 6258. 


MERCURY - FORCE - New 1993 Outboards.. 
We ship. $2.00 Handling. Scott McCulloch parts. 
Electra, 610 Merrick Rd., Lynbrook, NY 11563 


BOOKS & PUBLICATIONS 


HOW TO BUY A FRANCHISE- $15. FRAN- 
CHISE YOUR BUSINESS- $20. CHECK/ M.O.: 
J.KOACH, 5529 N. 18TH ST., ARLINGTON, VA 
22205. 


Learn how to do almost anything! Send now for 
free unique books catalog. Bertel Enterprises, 
Box 52025, Dept P437, Sumter, SC 29152 


MANUSCRIPTS WANTED, all types. Subsidy 
publisher with 70-year tradition. Call 
1-800-695-9599 


UNIFIED THEORY ALL BRANCHES SCIENCE 
$15.00. P.H.W. ENT., 555 SATURN BLVD. SAN 
DIEGO, CA 92154. 


FIH YOUR 


OWN PC 
e IT CAN BE EASY ! e. 


You don't have to be an 


. electronics wizard. | 
This book can show you how! 


PC REPRIR FOR THE 
RUERRGE USER 


Save $$$ in repair costs! 


Only $15.00 Check or Money Order to: | 
Kris Shore 
Dapt. PS 
P.O. Box 900490 
Palmdale, CA. 93590-0490 


LEGAL MOONSHINE! Quality High Proof Bev- 
erages. WHISKY, GIN, BRANDY, And More. 


Save Big Money Serving Up The Best Tasting | 


Home Potentcies Ever. Absolutely Legal. Un- 
believably Fast And Simple. THE LAYMAN'S 
PROFESSIONAL FORMULARY FOR ALCO- 
HOLIC BEVERAGES Shows You How. 105 
Pages. $19.95. Unquestioned refund if Dissat- 
isfied. John Fleming & Friends, P.O. Box 
5179-C, San Francisco, CA 84101. 


The CDROM Reporter -PC/MAC reviews. 


FREE ISSUE- RUSH SASE. CENTOS Com- 
pany, 5024  Katela, Los Alamitos, CA 
90720-9959. 


Various formulas calling for no more than two 
ingredients per product. From roach extermina- 
tion to stain remover. This book is remarkable!! 


10 day guarantee! Send $12.95 + $2.00 S&H to 


PALM PUBLISHING COMPANY 2247 North 


Citrus Blvd. Suite 347-B. Leesburg, FL 34748 


$100,000 A WEEK! Without going to work! 
FREE DETAILS: Atwood Company, 12762 
Brookhurst, Ste. 508-M, Garden Grove, CA 
92640. 


$10,000 Monthly Taking Easy Snapshots! No 
Experience. Photopro, 1611 Crenshaw 82358, 


Torrance, CA 90501. Recorded Info: 
310-549-0997. 
$1'000s WEEKLY MAILING LETTERS. 


GUARANTEED! Free postage/supplies. Free 
details. GENISIS, Box 215-PS, BROOKLYN, NY 
11204. 


$1,500 WEEKLY mailing our circulars!... GUAR- 
ANTEED!.. Begin NOWI!... FREE packet! 
MESA-L1, Box 4000, Cordova, TN 38018-4000. 


$1500 WEEKLY... Assemble products at home. 


FREE INFOPAK! UNIVERSAL-249, 1454 Roc- 
kaway Pkwy, Brooklyn, NY 11236 


T-SHIRT PRINTING MACHINE 
NK. 


We manufacture professional 
single and multi-color screen 
printing equipment. 
Inexpensive. Call for 
brochures, prices and 
information pack on the 
versatile AZTEC 1000 T-SHIRT 
SCREEN PRINTER. 


CATCO MFG. CORP. miami. FL 800-869-6338 


$1804 MONTHLY! Buy /sell cars (spare-time). 
Revealing proof! Write: CODEX, 507 Oak Drive, 
Friendswood, TX 77546, 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-PSC 
SW 5th Street, Grants Pass, OR 97526. 


$2,000 DAILY From your Telephone Answering 
Machine! I've made over $1,000,000 using mine! 
(303) 674-2219. Recorded Details. 


$225 DAILY "CHROME PLATING" AUTO 
PARTS, MOTORCYCLES, INEXPENSIVE, 
EASY (FREE) information: Chrome, Box 5748, 
Deltona, FL 32728. 


$25.00 / POUND PAID For Aluminum Scrap? 
(Yes... Free Report!) Write: Ameriscrap- 
PS1194, Alexandria Bay, NY 13607-0127 


$32,607 IN BACKYARD! Growing new spe- 
cially plants. Free booklet. Growers, Box 
1058-PS, Bellingham, WA 98227-1058 


$360,000 OVERNIGHT! Start-Up Cost: Zero! 
Amazing recorded message reveals details: 


(303)674-8155. 


$392.00 from sq.ft. plywood.( HUGE DEMAND) 
Revealing proof-$1.00(Refundable). Woodwins- 
PS, POB 859, Bridgewater, MA 02324-0859, 


3D Camera takes 3 dimensional color pho- 
tographs. No special viewing glasses needed. 
Under $100.00, $3.00 brochure, money-making 
methods. 3D Photography, P.O. Box 685, Po- 
mona, NY 10970 


$40,000 ON 1/3 ACRE! New hydroponics - 
inexpensive, pleasant, practical! Free informa- 
tion. Planters, Box 681804, Franklin, TN 
37068-1804, 


Electroplating catalog Books, kits. Info: Univer- 
sity Publishing, POB 1071, Provo, UT 84603 


"——-————Á—Ó—————— ee ee ama 


EARN $60,000 YEARLY 


1 
| Repairing (not replacing) stone dam- | 
| aged windshields and plate glass. | 
Learn how a 3 minute repair can earn ! 


you $1200/week! 


1-800-695-6224 


CALL NOW! 
FREE REPORT! 
NVS/OPTIKLEER, LYNN, MASS. 01904 


SS Se S T OOT T ae 


$50/HOUR WITH PC. Easy start-up, immediate 
cash. Free Information: Erudition, Dept-1006, 
104 North 5th, Oakes, ND 58474 


ARAB BUSINESSMEN have money to - and 
invest. Top finders fees paid. IMEA. 11ps1. 
Box3574, Newport Beach, CA 92659-8574, 
714-722-9260 


BUSINESS OPPORTUNITIES BUSINESS OPPORTUNITIES — 


Beginners Dream. Earn royalties from products 
used by virtually every household. PSI 17610 
Drummond Dr, Tinley Park IL 60477-7346 


BIG MONEY IN YOUR MAIL BOX!! Easy ready 
made mail order opportunity. Free details, order 
number- 511100. 1985 West Henderson, Suite 
577 Columbus, OH 43220-2401 


COUNTER-SURVEILLANCE pays $250 
HOUH! Learn how! Mo experience necessary! 
Free book! 1-800-732-5000 


COUNTERTOPS plus more: - or Recolor 
WITHOUT REPLACEMENT! Quick, easy to 
$600/day. 206-256-9742. Write today to 
RENEW-ALL, Box 4506-SS4B, Vancouver, WA 
98662 


Dakota Diversified Equipment Corporation 
1331 Larc Industrial ise SUIT MN 
55397- 1 4t. 


DELAWARE INCORPORATION $16 inclu- 
sive: (800)808-8881; fax 302-368-1059; 
SIMILEX, INC; also Easter European business 
services. 


DO PARALEGAL WORK AT HOME! No Exper- 
ience Necessary. Great eame Free Literature! 
800- 341 -3634. 


DRUG RAID SEIZURES: Dirt Cheap! Cars, 
Houses, boats, computers, Seizures, Box 
51488-YD, Ontario, CA 91761 


Earn $100K/yr! | do! Every business/ gov 
agency needs your services. They pay BIG 
BUCKS for it COMPLETE plan $10 
(REFUNDABLE)- CMS Industries, Inc., Box 
3294, Winter Haven, FL 33885. 


, CRACK REPAIR 


OVER A FOOT LONG 


WE Beatty Drive, Riverside, CA 92506 


EARN AMAZING PROFITS! PERSONAL, 
HOME AND AUTO SECURITY PRODUCTS, 
FREE CATALOG 800-653-3012. 


ENTREPRENEURS. I've found it! Make Mega- 
Bucks at home. Free Info: 1-800-777-7251 


Free 900#’S- We're Giving Them Away! Out- 
standing Income Opportunity! Free Information: 
914-573-2067 


FREE ADVERTISING! Reach 14,000,000 ea- 
ger, responsive buyers. Write: Linkoa- Drawer 
519- Jasper, AR 72641 


FREE CATALOG TELLS HOW WATCHING TV 
CAN MAKE YOU RICH! MAKE LIFE BETTER! 
OPPORTUNITY: Box 1649-PS11, Wailuku, HI 
96793-6649. 

FREE CATALOGS. MONEYMAKING MAN- 
UALS. Send SASE:Information Unlimited, Inc. 
Box 70 So. Cairo, NY 12482 


FREE! Tum any Computer into a Money Ma- 
chine. Free - Report: 1-800-221-3813 
OperPS101 


GET STARTED PLAYING THE STOCK MAR- 


KET the SIMPLE and EASY way. $5.00. HDS, 
Box 1846, Canyon Country, CA 91386. 


HOME INSPECTION BUSINESS: Start-up Kit 
With Forms, Reference Book, Checklist, Sample 
Inspection And More. $75.00 To: TRISTAR, 
Suite 328-C10, 1401 Johnson Ferry Road, 
Marietta, Georgia 30062-8115. 


How to make money with your camera. Send 
$5.00 for information to House of L.A. Interna- 
tional, 12520 A-1 Westheimer Suite 246 Dept. 
PS Houston, Texas 77077. 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 
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BUSINESS OPPORTUNITIES 


| MAKE $7,150. monthly crafting unique clocks 
at home. I'll teach you how. Box 7043-C, 
Hoffman Estates, IL 60195. Call 708-519-9935. 


IMPORT-EXPORT opportunity, profitable world- 
wide, mail order business from home, without 
capital. We ship plan for no risk examination. 
Experience unnecessary. Free Report. Mel- 
linger, Dept. C269C, Woodland Hills, California 
91367. 


MAKE Money Fast, Free Information. MRE, 
1613 Rolling Stone Dr., Norman, OK 73071. 


REPAIR CRACKED WINDSHIELDS 


Earn $90,000 Yearly Repairing 
-not replacing- 


Large Cracks in Windshields 
CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
4555 NW 103rd Ave. * Ft. Lauderdale, FL 33351 


INSPECT HOUSES 3225+ Apiece! Easy, In- 
expensive! Free Information. UNI-FORM, Box 
27025, Pittsburgh, PA 15235-7025 


JOIN HOME-WORKER'S ASSOCIATION -- 
Get "Guaranteed Legitimate" home-employment 
offers! (Many Choices!) Write: Association 
PS1194, Alexandria Bay, New York 13607-0250 


LET THE GOVERNMENT FINANCE your small 
business. Grants/loans to $500,000.00. Free 
recorded message: (707) 448-0270. (JG6) 


MAILORDEH MILLIONAIRE reveals money- 
making secrets! Free exciting cassette. Melvin 
Powers, 12015 Sherman Rd., North Hollywood, 
CA 91605. 


MAILORDER OPPORTUNITY: Start profitable 
home business without experience or capital. 
Free book. Mail Order Associates. Dept. 468, 
Montvale, N.J 07645 


MAKE $15,000 monthly! The Perfect Business. 
No investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541. 


L] 


MAKE homemade "how-to -opportunity" book- 


lets. Mine havé earned $436,097. Money never 
stops. Free intormation. Booklets, 507M Oak 
Drive, Friendswood, TX 77546. 


NEED A PART TIME INCOME! Home busi- 
nesses + real homework! Eam $1800 part-time. 
FREE DETAILS! QPC, Box 5248-PS Hudson, 
FL. 34674. 


NEON, Course With Free Video! Tells How, 


Neonix, Box 5039, Falmouth, 


22403-0639. 


Virginia, 


REPAIR CRACKED WINDSHIELDS 


Earn $90,000 Yearly Repairing 
-not replacing- 


Large Cracks in Windshields 
CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
4555 NW 103rd Ave. * Ft. Lauderdale, FL 33351 


NEW 2000% PROFITS 
Casting. Free information: Caster, 
16586(P11), Memphis, TN 38186-0586. 


NEW! GROW EXPENSIVE PLANTS, SELL 
FOR 2000% PROFIT. Free information. GROW- 
BIZ, Box 306-811. Seminary, MS 39479. 


OWN YOUR MAIL ORDER BUSINESS SELL- 
ING BOOKS. TPCE, BOX 4113, TORRANCE, 
CA 90510 


-in moldmaking/ 
Box 


PIANO TUNING PAYS: Leam with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, 
CA 95037. 


RECORD VIDEOTAPES - At Home. $5,000 
Monthly Possible. No pornography. Free De- 
tails. Write: CMS Video Company, 210 Lorna 
Square - #163P, Birmingham, AL 35216 
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| Excellent sound quality 


BUSINESS OPPORTUNITIES 


RECYCLE (AMAZING PROFITS MADE) Re- 
conditioning Automoblie Batteries! (Free) In- 
formation! Battery Outlet, Box 3300PS, Hickory, 
N.C. 28603-3300 


VOICE ACTIVATED HOME AUTOMATION 


DEALERSHIPS. Cash in on this Multi-Billion 
Dollar Industry. Protected territories available. 
For free information call PerformaHome (800) 
944-6873 or (512) 263-5199. 


BUSINESS SERVICES 


INCORPORATE NEVADA $250; Kits $39.95, 
branch offices $11.95, telephones, mail forward- 
ing 1 -800-334-3808 Es 


BUY IT WHOLESALE 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614P, Big River, CA 92242 


Long-range cordless telephones. For export. 
and reliability. 


1-703-745-2223. 


WHOLESALE Bargains, Freebies, Giveaways. 
Closeouts. 9096 savings. Wholesale, Box 
51488-Y, Ontario, CA 91761 


CABLE EQUIPMENT 


CABLE ASSESSORIES, CONVERTERS 
DESCRAMBLERS. We are a small company 
with Big Discounts. Call 1-800-775-0444, 


CABLE CONVERTERS, ACCESSORIES BE- 
LOW WHOLESALE! Immediate delivery from 
giant stock.. COD orders only. No’ California 
sales. 1-800-995-1749. 


CABLE DESCRAMBLING- New, simplified 


methods. Plans- $8.50 L.S.A.S.E: Sangel Sys- 
tems, POB 461, Spirit Lake, IA 51360-0461. 


SONIC rn ZENITH 
n ROS OAK 


Cable /Satellite Descrambler actually "cleans" 
all picture distortions GUARANTEED. Send 
SASE - Info, $14.95 -Plans, $94.95 -Kit. Mystical 
Electronics, P.O. Box 481, Cooper Station, NY, 
NY 10276. 


CABLE/ SATELLITE DESCRAMBLING. Real 
technical information. Free Catalog. Voice/ FAX/ 
BBS 716-874-2088. 


-A E 
MULTI-MEDIA 
| EQUIPMENT 
| * Descramblers/Converters 
| * Bullet Protectors & Immunizers 
* Digital On-Hold Announcers 
* Laser Pens &Voice-Mail Systems 


1 -800-833-2915 


Buy 2 Save 10% on a Second Unit! 
FRIENDLY, COURTEOUS SERVICE 


| — ELECTRONICS, INCHEEEEN 


CABLE-TEST CHIPS As iow as $9.95 For 
Testing Cable Boxes in Full Service Mode. 
JERROLD: PIONEER: PIONEER CUBES; 
TOCOM 5503/5507; SCIENTIFIC ATLANTA; 
ZENITH; REMOTES $10; NE ENGINEERING 
800-926-4030 


CABLE Test Chips. Puts cable box into full 
service — mode! $29.95 to $59.95. 
1-800-452-7090, (310)802-0841. 


co 


PANASONIC, OAK, JERROLD, „| fit Pioneer fi 

| zenta, SCIENTIFIC ATLANTA ! | E scenic 
PLUS MORE!I^ LOWEST PRICES!!! || Bl Meer 
AA Electronics 5 1809-029 fe > E 

m 

(D 0 


CABLE TV CONVERTERS 


Save 5100's 
*All makes and models 
«Years of customers 


L&L ELECTRONICS INC. 
1430 Miner St. Suite 522 Des Plaines, IL 60016 


1-800-542-9425 


Purchaser must agree to comply with ahh State and Federal 
laws regarding private ownership of cable TV equipment. 


complete satisfaction 
«Quality Equipment 
«Shipped within 24 hrs 
*Free catalog 


|30.DAY TRIAL CABLE BOXES, INC. LYEAR WARRANTY. 
| DPBB7 $310., DPV-7 $249.. DPV-5 $195.. CUBE $150.. 8600 & 8590 
| $295., 8580 $249., 8550 $199., 6310 $319., ST1600 $249. CALL FOR 


| MORE INFO. AND OU 4«1I3 PRICES, SO CATALOG OR 800 8, JUST LOW PRICES. 


EETA UNITS 3 14 »- 5 6 0 E: Í 3 2 ^ NUNC 
' ESC | CABLE TV DESCRAMBLERS _ NOBOD! 


B a a N TE : z ; = | 
Bree: te CERTE PARA re BEATS OUR PRICE! Quantity Discounts, 2 
CAL SUPPLY. 1-800-577-8775 Hour Shipping - All Brands. Call: V.C. 

1-800-677-0321. 


Revolutionary Technology: Universal Box 
Works On Jerrold Or Pioneer Systems 
1- 800-676-6342. 


CABLE T.V. EQU IPMEN T 
10 Years Experience 


Zenith, Jerrold, Scientific Atlanta 
Pioneer, Tocom 
30 day money back guarantee 
! ' Test Aids Available 
Visa/MC/COD 
NEW TRONICS 
800-256-2880 


CABLE TV CONVERTERS. Jerrold, Zenith, 
Pioneer, Oak, Scientific Atlanta, and many more. 
12 years experience gives us the advantage. 
Visa/MC AMEX C.O.D. Advantage Electronics, 


— 


J.E.S. INC. 
COD. 


Grote Now 
Tou Fate! 


Inc., 1-800-952-3916, 1125 Riverwood Dr., 4 pcan vy 

Surnaviib, MN 53937. it is not the intent of JES. inc. ta defraud cable systems. 
l Bg — Users are advised fo check focal and ederal Lai ws 

CABLE TV CONVERTERS) | ——————————————————————— 

DESCRAMBLERS. We are a small company, | ‘ 

with small company pricing, give us a try. | x: ! 

1(800) 775-0444. SCIENTIFIC ATLANTA AND JERROLD 


DESCRAMBLERS. LARGEST SELECTION 
NEW EQUIPMENT. CALL EVERYONE ELSE 
THEN CALL US FOR THE BEST PRICE. Ng 
CALIF. SALES. ACME CABLE PRODUCT: 


* x CABLE EQUIP. - 


a REPLACE ALL MODELS 
MONEY BACK GUAR. 
1 YR. WARR. FREE CAT. 


LOW PRICES * AVOID RENT FEES 


‘oe 
E SYSTEMS, INC 


**1(800)866-ACME** 


* 


Cable TV 
DESCRAMBLERS! . 
These are the ones you've 

been Looking forl 


CABLE T.V. CONVERTERS, DESCRAM- 
BLERS. Scientific Atlanta, Zenith, Jerrold, Pio- 
neer, Oak. Replacements for most models. 
Quality, Price and Service. Visa M/C. Dealer 
inquiries invited. EAGLE Electronics Inc., 
1-800-259-1187, Number One, 1301 Railhead 
Blvd., Naples, FL 33963. 


CABLE TV CONVERTERS & DESCRAM- 
BLERS. Wholesales welcome! Call today for 
free catalog! PERFORMANCE ELECTRONICS 
INC. 1-800-815-1512, 233 North 48th, Suite 
MBE, Lincoln, NE 68504-3512 


CABLE TV DESCRAMBLERS, CONVERT- 


WE CARRY A COMPLETE LINE OF ALL MAJOR BRANDS, 
INCLUDING TURK-ON CHIPS. WE HAVE THE LOWEST PRICES! 
e | CATALOG 
| AVAILABLE 
OVERNIGHT SHIPPING AVAILABLE ON MOST ORDERS ^ 


p 
FRSA COD 
E cl 


VETTTEIREHTTTTRTTETPTTTITIRRTTTERRATTTTESRNTTTERTTERETTTRERERTTTTI 


CABLE HACKERS HANDBOOK 


ERS, COMBOS, DEALERS DISCOUNT. CALL | | “smectic. ane BOOM REVERE ALL! 
NOW. WE'LL BEAT THE COMPETITION. UNI- : EOF “ONE. 7 ^5 BOOK I A MUST GUARANTEED TO 
VERSAL SALES 800-647-2371 yn X ar ERE CHER ER diners, 
u a_u E EE E E E E E Eo E FIRST WEE i iN Hm SET PPE 4 
CABLE TV eos no TOPES COVERED WELLER = 
E G THE ROHT EON PREE GUIDELINES 


= i 

HOLT OUTLETS EVI ALEO Mirm WH THE CHLALETIS BU 

TLIFK-ON CHIPI & INSTRUCTION POR EVERY KIND LEGAL eS 
HOW TO HECONME ADLALES AND MUCH MORANI 


| i 
| DESCRAMBLERS | 
| CONVERTERS || 


Ge! Tile Book Before they Ban HT! 


ONLY '19" won -3 7 


1-800-61 LA 7480 | 


bera 


| ACCESSORIES i 
SAVE $$$ DON’T RENT | 


l 30 DAY MONEY BACK GUARANTEE i 


1 == Hamline] 


3854 Kennebec, Eagan, MN 55122 
30 DAY TRIAL 1 YR. WARRANTY 


ICALL 1-(800)258-9512! 
L. , =l 


CABLE EQUIPMENT 


CRET CABLE DESCRAMBLERS! Build 


own Descrambler for LESS than $12.00 | 


SEVEN EASY STEPS! RADIO SHACK 
is List and FREE Descrambling Methods 


} COST NOTHING To Try, included. Send | 


1.00 to: INFORMATION FACTORY, P.O. 
( 669, Seabrook, Texas 77586. For C.O.D's 
13-922-3512 Any Time! 


PER CABLE TV "TURN-OM CHIPS." Fro- 
es Full Service Activation. FACTORY DiI- 
CT! Excellent Instructions! Jerrold, 
Scientific Atlanta. 
MASTER COMPONENTS. 


‘om, Zenith, Pioneer, 
LL NOW! 
)Á-233-0570. 


CB RADIO/SCANNERS 


LICE-FIRE SCANNERS, CB'S MARINE 
VAY, ANTENNAS, HPR, BOX 19224PS, 
NVER, CO 80219. 


ANNERS.-CB's-radar-detectors. Call/write 
catalog. (803)829-3411. C.B. DOCTOR, 
B 2842, Orangeburg, SC 29116-2842. Toll- 
2 order-line available. 


CLASSIC CARS 


{IATE FUEL ECONOMY GIZMOS AND 
LSE CLAIMS. Use my 40 easy techniques 
real results: MORE POWER, LONGEVITY, 
+ 15-50% BETTER MPG, Call Motion Sci- 
jes now (814) 762-0307 recorded message. 


ATTERY 
IASTER SWITCH 


atent Pending 


an fit post, 
ig or side 
eminal batteries 


sconnects all electrical circuits with a simple tum 
the knob, Attaches to battery in minutes. Heavy 
ty. Suitable Tor 12 or 24 volt batteries. 

minates battery drain, prevents electrical fires 
Mides emergency cut-off 


move knob to stop theft and 
authorized operation. $1 4.95 exch postpaid | 
Add $1 for side post adapter | 

BATHURST, INC. 

Box 27-PS, Tyrone, PA 16686 
814-684-2603 


» Quantity discounts-12 units or more. 


COLLECTIBLE TOYS 


| TOY COLLECTIBLES. PICTURE CATA- 
GUE $1.00. GOLDEN MEMORIES, 20346 


W. 2ND AVE. 
00-551-1278 


MIAMI, FL 33169. 


, j | 
COMPUTERS 


EE CATALOG ON DISK! IBM Compatible 


oir RJM TECHNOLOGIES, INC. 


000-756-8810 


— COMPUTERS/INTERNET __ 


'tHNET ACCESS/ USAGE, BEGINNER'S 
IDE. Discover E-Mail, Netnews, usergroups. 
d software, information, games... worldwide! 
95 Publication #INT11, Oakwood Technical, 
Oakwood Avenue, State College, PA 
803-2614 


COMPUTER SOFTWARE 
E CATALOG. IBM Compatible Shareware. 
) 54133. 816-478-6185 
CONTACT LENSES 
Y YOUR CONTACT LENSES (ALL 
ANDS) AT WHOLESALE PRICES. 70% 


INGS, | EXAMPLE-DISPOSABLES @ 
00. INFORMATION 800-521-3511 


3Mile Automatic Phone FM Transmitter Kil trans 


LOKE INDUSTRIES, Box 18477, Raytown, | 


DO- IT- YOURSELF © 


BUGGED? PHONE TAPPED? FREE Catalog 
of Counter-Surveillance Equipment tells you 
Fast! (800) 732-5000 


DON’T THROW AWAY THAT USED 


COPIER OR PRINTER ee 
Do it yourself 


it's easy SAVE OVER T | T 
"MM kit includes $19. 95 - 

* Re Replaced et = r) |= LASER PRINTERS 
MORACK | "$1995 | 


BCONPORATED Order or Information| SHARP: COPIERS 
ha got Dr = [708] 598-0580 | XEROX ' 500A 
Mis IL 60465 P FAY (70a) 508-9003 | $29.95. | 


BUILD YOUR OWN SURVEILANCE & COUN- 
TERSURVEILANCE DEVICES! $5.00 Catalog 
Includes FREE Telephone Transmitter Plan! 
TECHNOTES, Box 388-PS, Tehachapi, CA 
93581-0388 


KITS! Lasers, voice changers, gas sensors, etc. 
Catalog $1.00. LNS Technologies, 20993 Foot- 
hill Blvd., Suite 307S, Hayward, CA 94541-1511. 


LASERS, pointers, lightshows, holography. For 
free catalog write: Midwest Laser Products, 
P.O, Box 2187, Bridgeview, IL 60455 


| GET YOUR LASER CATALOG ! 
Hundreds of woos OA 


devices,engraving & IRE (elo RO. LASER 


| Ught-Shows,books,plans and much 


pret W.Pomona, C CA 91720 
Phone (909) ue FAX (909)276-4887 
. 1225 


POORMAN'S INFINITY TRANSMITTER! 
Monitor room conversations! $2.00 part converts 
any telephone! Plans $1.00, Free Catalog, 
Electromart, Box 4, Carthage, TX 75633-0004, 


QUARTZ CLOCK MOVEMENT and supplies! 
Low Prices! Yankee Ingenuity, Box 113, Altus, 
OK 73522 
THE PI.- SPY & SECURITY 
SOLUTIONS CATALOG 


Hard to find books, manuals, videos, directories, 


sources of information, equipment, computer 
products, LD. cards, badges, security, self defense, 
investigative, countermeasures, surveillance and | 
police equipment. World's largest 40 page catalog. | 
Send 52.00 to Thomas Publications, P.O. Box 
35244-PS, Austin, Texas, 78764. World's Largest 


SPEAKER FOAM EDGES ROTTED? DIY 
Foam Replacement kits for Less. Visa’ MC/ 
Discover. SIMPLY SPEAKERS: 
1-800-767-4041. 


SURVEILLANCE, COUNTERSPY, PROTEC- 
TION. Guaranteed Lowest Prices! Catalogs 
$5.00 PROTECTOR, Box 520294-A, Salt Lake 
City, UT 84152 (B01)-487-3823 


AMAZING 
ELECTRONIC PRODUCTS AND DEVICES 


Telephone Line Grabber! INFINITY XMTR 
sten in to your premises remotely; or access existing "ongoing" 
phone conversations. Also includes emergency call "break-in"! 


Easy to assemble. TELGRABI Plans... $10.00 
| TELGRABIK Kit (minus enclosure)....$99.50 - 
| TV/Radio Joker Kit «3 y. 
One of the be at high tec E !gag | ent J zl | I li J 
EJKIK ... m 50 d [3:8 
Laser Bounce Listener be gaye war Sounds 


|. LLIST20 Plans .. $20.00 
MÀ 3 | Milos Fh ‘Mice Transmitter 

ita-sensitive, high performance kit 
at iw i cost. “FMVIK .. 


rom an area via a lite beam (k 


"XE 
mits both 


ersation, VWPM7K.... 4 $43.90 


Phone Taping System DO 


Automatic, ready to use, complete 
m 4X extended play recorder. TAP20X .................. $129.50 
SU 1mw Visible Red Laser Kit 
a Pro odu uces Tm Hon PK temp BOUIN LASOSK... 559. SO fm 
FREE ‘CATALOG! With Order - Or Send $1.00 i 
MC VISA Checks welcome - COD's add 
INFORMATION UNLIMITED 
POBOX716 DEPT PS193 AMHERST, NH 03031 
ings 603-57 3-47 30 + Fax 603-672-5406 


sides g ph one conv 


add 84 00 P&H 


$4 50 extr 


E Orders 800-271-1705- 


DO-IT-YOURSELF | 


SURVEILLANCE- 
COUNTERSURVEILLANCE- WE HAVE 
EVERYTHING! Catalog 55.00 P.E.P. Box 


I SPY SUPPLY} 


| 330024- 3. Norcross, GA 30083 


Find out why the 
| ^OA-FBESDEA- Sd 
i SECRET SERVICE | 
Have ordered from our 
f catalog! i 
Í | To receive yours, send $5.00 t Í 
| i SPY SUPPLY, INC. i 
1212 Boylston St. #120 
] | . Chestnut Hill, MA 02167 i 


(617) 327-7272 


Surveillance & Countersurveillance Bugging 
& Phone Tapping Detector Telephone/ Fax 
Encryption, Vehicle Tracking, Covert Video, 
Transmitters Kit, And More...A.B. Electronics 
(718)253-3637 


GET 2 TRANSMITTERS 
FOR THE PRICE OF 1! 


transmitter all in asian 
ple 5 minute assembly! 
eNo circuit board solderingl 

eMONEYBACK GUARANTE H | 
Attach the VT-75 microtransmitter chip tof 
any 3V to 12V battery and you can hear 
|ewery sound in an entire house over 1 mile 
away! Tiny IC chip uses the most advanced 
pelis to allow you to hear every sound 
eur ben. on any FM radio tuned to 

the "secret" freque VO us select. You can 
also attach the 73 anywhere on a 
telephone line and monitor both sides of all 
phone conversations - crystal clear - without 
ever needing a battery! Tunes from BO to 
130MHZ! The VT-75 is powerful (100mW) 
so if transmits farther - even through walls 
bu - where tiny PC boards with 
limited circuitry just can't. Want the smallest | 
room transmitter you can buy? Just power 
(the VT-75 with a hearing-aid battery and iti 
‘still outpertorme all others! WE N'T 
MAKE a ee Our VT-75 is the 
y anywhere that comes | 
So p ut unconditional 

| guaranteel — Pre-tested 
microtransmitter with miniature microphone | 
and instructions to use as room co 
tel transmitter - $49,99. $1.50 
- buy 2 for $45.00 each with 
free S&H! VISA, MC, MO, for immediate 
shipping by U.S. Mall. COD's add $4. 


(CO sorora itis, NY 
INDUSTRIES" 10507 


CALL 914-232-3878 HRE 


TREE KILLING NAIL. $10.00 EACH. 5 FOR 


$25.00. TREES, BOX 3064, MAPLE GLEN, PA. | 


19002-8064. 


UPHOLSTERY TRAINING VIDEOS. FREE 
BROCHURE. VUE, BOX 128PS, El VERANO," 
CA 95433 800-635-3493 


TELEPHONE LISTENING DEVICE 


Record telephones canversalians in your office or 

home (Connects between any casselle or tape 

recorder and your telephone une Starts auto. 

mapraihy when phone is answered Records Dorh 

sues ol conwersahon Stops recorder whan 
* phone ;& hung up 


Super Powerful FM TRANSMITTER 
Many limes more powerful than gihe Tramites 
Transmits up fo Y mr TO any FM rado -Easy Ta 


Assemble Ki - up to 9¥ battery ingi meii 

For catalog of Transmaiers Wore Scramtiess and 

omer speca@ly gems, encisa $7 DO Io US! Corp 
Call 407-725-1000 of sand $19.95 + $1.00 
shipping per item to: USI Corp., PO Box 

PS-2052, Melbourne, FL 32902 COD: OK, 


| P.O.  Box(PS) 


————LASERS —3* 


$5500 


He Ne Tubes 
and 

Laser Diodes 

FREE CATALOG 


MERED LH—#® P. O. Box 1724 
in TRUMENTS Glendale, AZ 85301 


EDUCATION & INSTRUCTION 


AMERICAN INSTITUTE FOR COMPUTER 
SCIENCES OFFERS CareerPath For Begin- 
ners. TRAIN AT HOME. Hands on training with 
today's programming languages. No program- 
ming experience necessary, includes DOS, 
QBASIC and C. Instructors available 8 hours 
aday. Call for free brouchure: 1-800-767-AICS 
0r205-323-6191 

College Degrees, Bachelor's, Master's, Doctor- 


ates, (looks Authentic) FREE CATALOG, 
1(800)354-7555, DEPT-P.S. 


- 

Be a home inspector! 1 
Train at home—leam what the I 
pros know. Start your own proi- l 
U S itable home inspection business. 1 
IL: E Free literature: 800-223-4542. | 


a 
‘ F 


£3 Mama _ A 1 

M Address ——= l 

City Satin Zip 

mmm, School of Home Inspection ' 

WEES Dept.PPM109,6065 Roswell I 
[mame Road, Atlanta, peoga s 30328 | 


APPRAISE YOUR OWN HOME SAVE HUN- 
DREDS OF DOLLARS EASY STEP BY STEP 
APPROACH $10.00, MARSHALL & GRAVES 
BOX 1818, THOUSAND OAKS, CA 91358, 


EARN $60+ HOUR! Get your F.C.C. Commer- 
cial Radiotelephone License. "Free" details. 
COMMAND, D-113, Box 2824, San Francisco, 
CA 94126-2824 


Electricity/ Electronics training series used by 
U.S. Military. 24 volumes, other courses 
available. Free info; Federal Technical Publish- 


| ers, Box 1218 S. Glen Lake, MN 55345: 


FREE CATALOG. 1,000 how-to and educa- 
tional videos. Send $1.00 P&H: VLC, PO Box 43, _ 
Carmel Valley, CA 93924. 


f Lear t to fix computers! "T 


Home study program. Earn | 
great money repairing, trouble- 
shooting, servicing, and install- 
ing PCs. Free lite i 


Call 800-223-4542 


The School of PC Repair, i 
es 6065 Roswell Road, 

== Dept. JJM109, Atlanta, GA 30328 
le ee ee eT 


FREE VIDEO External BA/BS, MS/MBA, PHD/ 
LAW. Accredited, financial aid, (800)471-3776, 


| LA SALLE UNIVERSITY, Dept. #776, Man- 


deville, LA 70470-4000. 


Fully Approved University Degrees! Eco- 
nomical home study for Bachelor's, Master's, 
Doctorate, fully approved by California State 
Superintendent of Public Instruction. Prestigious 
faculty counsels for independent study and life 
experience credits. Free information: Richard 
Crews, M.D.(Harvard), President, Columbia Pa- 


| cific University, Dept. 2R5N, 1415 Third St., San 


Rafael, CA 800/552-5522 or 


415/459-1650. 


94901: 


LEARN PRIVATE INVESTIGATION. FREE In- 
formation. Valley Press, 515 North Third, Paden 
City, WV 26159. - 


LEARN VCR REPAIR. GREAT PROFITS. 
HOME STUDY. P.C.D.I., ATLANTA, GEORGIA. 
FREE LITERATURE. 800-362-7070 DEPT. 
VRM109. 


Motorola Series Cellphone Computer erage. 
mer send $50 to Gates, Box 4281, Timonium, 
MD 21093. 


PRIVATE INVESTIGATION TRAINING! Big in- 
come! Own Boss! FREE Information. Probe, 
2133, Beverly Hills, CA 
90213-2133 
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EDUCATION & INSTRUCTION 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, P.O. 


Box 871449, Department PS, Dallas, TX 75287. | 
-_o——ee—r—~ | SHORE CASH NO CREDIT REQUIRED UN- 


SOLVE TRIANGLES in seconds. CHILD can 
learn in 30 minutes. $6.00 Lamothe, 5908 
Adderley, Long Beach, CA 90808 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, DOC- 
TORATES. ACCREDITED, INEXPENSIVE, 
FAST. FREE INFORMATION. DR. JOHN 
BEAR, PO BOX 826PS, BENEICA, CA 94510. 
800 835-8535. 


WANT A FREE COLLEGE EDUCATION? for 
SCHOLARSHIP KIT, send $5.00 money order 
to: Capitol Enterprises, Scholarship Dept.-3, 
P.O. Box 31247, Washington, D.C. 20020 


ELECTRIC VEHICLES 


VOLKSWAGEN CONVERSIONS. INFORMA- 
TION! 1-800-KAYLOR-K. PUBLICATIONS, 
VIDEOS, COMPONENTS. KAYLORKIT, POB 
1550PS, BOULDER CREEK, CA 95006-1550 


EMBLEMS, PATCHES, DECALS 


CUSTOMIZED PATCHES, PINS, DECALS. 


FREE CATALOG, STADRI, 71R TINKER 
STREET, WOODSTOCK, NY 12498 
(914)679-6600. 


EMPLOYMENT INFORMATION 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS: AT HOME. TOLL FREE 
1-800-467-5566 EXT. 8060 


HELP WANTED 


$1,500 WEEKLY mailing our circulars!... 
ANTEED!.. Begin NOW!. 
MESA-L2, Box 4000, Cordova, TN 38018-4000. 


GUAR- 


ASSEMBLERS: Easy work, excellent income to 
assemble products at home. 1-800-598-0916 
DEPT. HA-95 


EARN MONEY Reading books! $30,000/yr In- 
.come potential. Details. (805) 962-8000 Ext 
Y-20025 


Excellent Income! Assembling easy products at 
home. Program Guaranteed! 1-800-377-6000 
ext.6050. 


HOME TYPISTS, PC users needed. $35,000 
potential. Details. Call (1)805 962-8000 
Ext.B-20025. 


ENERGY SAVING 


$329.84 Weekly Assembling Products At Home. 
Free Information. Toll Free 1-800-333-3294 
(Message). 


Fireplace Conversion Heatlamp plans. $4.00 
LSASE, IR Plans, 920 W. Third, Muscatine, IA 
52761. 


TREAT THE METAL NOT THE FLUID. Try 
astounding automotive friction reducer Petron 
Plus. Improve performance and gas mileage. 
For one treatment send $21.95 plus $8 ship- 
ping to Buck Box 870605, Stone Mountain, GA 
30087 


| FINANCIAL 


BILLIONS AVAILABLE! | 
MENT GRANTS, LOANS AND MORE! CALL 
(24 HRS): 1-(619)630-1771. 


Erase Bad Credit easily. Free recorded mes- 
sage 1-507-288-0719 Ext.4. 


FEDERAL LOANS íor small business now 
available. 1-800-777-6342 for free detail. — 


INDIVIDUALS EAGER TO LOAN MONEY. No 
credit check. Hurry! Free information: Clemons 
Agency, 63-S Elm, Topsham, ME 04086-1424. 
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FREE packet! | 


FREE GOVERN- | 
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FINANCIAL 


INSTANT CLEAN CREDIT FILE, ADD CREDIT; 
INSIDE SECRETS, DETAILS FREE. 2100 
NORTH FRANKLIN AB MARSHALL TX 75670. 


MILLIONS AVAILABLE OVERSEAS OFF- 


LIMITED SUPPLY FIRST 10,000 APPLI- 
CANTS GUARANTEED ACCEPTANCE 
CONFIDENTIAL, DETAILS FORWARD. $5.00 
W-B-I-C 4616 WEST SAHARA AVE, SUITE 
#313 LAS VEGAS, NV 89102 — 


NEW Valid Credit File Guaranteed. Free Info: 
Call 213-368-8114 


Quick CASH. No Collaterial. No credit check. No 
up front fe es. 213-882-4263 


Clean it? 
Rebuild it! 
Start it Fresh! 


CALE NOW!!! 
(800) 732-3022 Ext 521 


National Credit Bureau 


- OVERDUE BILLS? 1 800-869-0607. Bad cred- 


its no problem! Licensed/Bonded. se ida ooh 
to $50,000. Not loan company. TCAC, Box 
26397, Birmingham, AL. 35226 


STOCKÉ- NO BROKERS FEES. Bani 
Direct List, $6.00 T. Nowicki. P.O. Box 878 NA, 
NJ 07031 


FOREIGN NEWSPAPERS | 


WORLDWIDE ENGLISH NEWSPAPERS/ 
MAGAZINES! SAMPLER: 3/$2.98 FREE BRO- 
CHURE. MULTINEWSPAPERS, Box 866-39, 
Dana Point, CA 92629 


FOR INVENTORS 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
AND GRADUATE ENGINEER 
35 YEARS COMBINED ENGINEERING 
AND PATENT EXPERIENCE 
U.S. & INTERNATIONAL PATENT APPLICATIONS | 
Patent and develop your idea with the 
experience of an expert. Call or write for 
free 148 page brochure, confidential ad- | 
vice and forms for confidential disclosure 
and record of invention. | 
"Overseas production, prototypes 
and research readily avaliable. 
INTRODUCTION TO INDUSTRY & MARKETING PLANS | 
Also specializing in 
copyrights and trademarks 
Less than 45 min. flight time to 
US Patent Office 


MICHAEL I. KROLL 
REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION 26,755 

171 STILLWELL LA., SYOSSET, NY 11791 | 


US & Canada } 800-367-7774] 


US & Canada 


OUTSIDE USA 516-367-7777 
FAX 800-367-7773 


AVOID INVENTION SCAMS- Free investigative 
reports exposing invention marketing compan- 
ies. Patent Research 1-800-428-5779 


CAN WE S.E.L.L.tm YOUR IDEA. Discover our | 


exclusive S.E.L.L.tm System. Patents, Licens- 
ing, Marketing, Free Evaluation. Harshaw Re- 
search 800-451-1326 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-456-1793. 


FIXED FEE PATENT Applications. Contingency 
Patent Licensing, Enforcement. David Fink, Esq. 
203-325-3344 


FREE help for inventors! No charge for.protec- 
tion forms and information kit. Affiliated In- 
ventors Foundation. 1-800-525-5885 


FREE INVENTION PACKAGE: Davison & As- 
sociates offers customized Development, Pat- 
enting, and Licensing. Proven Results: 
1-800-677-6382 


c 


FOR INVENTORS EN 


INVENTORS! Can you patent and profit from 
your idea? Call AMERICAN INVENTORS 
CORP. for free information. Serving Inventors 
since 1975. 1-800-338-5656. - 


INVENTORS' DIGEST. America's ONLY In- 
ventor's Magazine. $22/year. Satisfaction guar- 
anteed. 1-800-838-8808. f 


Inventors: If you have an invention for sale or 
license, write for free booklet explaining how we 
can help you. Kessler Sales Corporation, 
C-7-Fl-4, Fremont, Ohio 43420 


INVENTORS - NEVER SEND IDEAS TO 
STRANGERS! AVOID SCAMS - SAVE THOU- 


SANDS! REVOLUTIONARY IDEA 
PROTECTION/MARKETING METHOD! NON- 
PROFIT ORGANIZATION. FREE 


INFORMATION-24 HOURS: 1-800-846-3228. 


INVENTORS: Product Packaging and Design; 
Brochures; Logos; Customized Marketing Plans. 
Darwin Communications Group. (800)761 -6003. 


INVENT SOMETHING? ESI Inc. links uncon- 
nected individuals with decision-makers. Free 
brochure supplied. (800) 547-7885 


The Logical Process ® 


Inventors 
Your first step is important!! 
Comprehensive patenting 


and marketing service. 
Advanced Patent Services, Inc. 
Washington DC 


| Call for free advice 800-458-0352 |} 
«| MAGNETRACKER, P.O. Box 675, East Fr 


PATENT AND DEVELOP Your Invention. Reg- 
istered Patent Agent and Licensed Professional 
Engineer. Send for FREE PATENT INFORMA- 
TION Every Inventor Should Have. Richard L. 
Miller; 12 Parkside Drive, Suite-N, Dix Hills, NY 
11746-4879. (516)499-4343. 


PATENT IT ECONOMICALLY! Free details. 
Licensed since 1958. Rainer Associates. 2008 
Fondulac, Richmónd, VA 23229 


PATENTS DEVELOPED. MARKETED BY 
PROFESSIONAL PATENT ENGINEER, U.S. 


PATENT OFFICE FORMER EXAMINER & | 
MANUFACTURERS REPRESENTATIVE. Free | 


Invention Protection Certificates. PATMART, 
Suite 702 PS, 233 Broadway, New York, NY 
10279 


REGISTERED PATENT ATTORNEY, FOR- 
MER PATENT EXAMINER. FREE PATENT/ 
TRADEMARK INFORMATION. MARK 
BENDER 1551 Kallum Place Mineola, NY 
11501. 1-800-689-6777 


REGISTERED PATENT ATTORNEY. D.A. Ket- 
tlestrings. Free patent/trademark information. 
1-800-966-7577. 


FOR THE HOME 


OUR TV SCREENS Make The Difference, You 


| Want BIGGER? Call Us 1-800-500-1747. 


GOVERNMENT SUPLUS 


GOVERNMENT AUCTIONS in your area. Cars, 
trucks, computers, more! Must sell! Call anytime: 
1-800-601-2212 Ex.SP6050. 


HEARING AIDS 


IA 


Hearing Aids Deal Direct. Guaranteed Low- 
est Discount Prices. Top Quality Made in the 
USA. Home Trial Free Information. 
1-800-641-4327. True Sound 


HEARING AIDS - GUARANTEED LOWEST 


| PRICES! No huge commissions. Home trial, 


terms. All makes. We're the oldest, biggest, 
best Custom instrument specialists. Free in- 
formation,(800) 323-1212. Lloyds- PSC. 


| l Call or write for your catalog today! 


HEARING AIDS 


FREE 
CATALOG! 

| New Hearing Aids 

* All Models | 

* Huge Savings Os 

* No Salesman will call 


Try Before You Buy! ' 
Wnte: Rhodes Hearing 
20112 Ohio St., Brookport, IL 62910 
1-800-453-4905 (24 hrs.) 


|. HUNTING & FISHING INFORMATION 


ra 
FULL AUTO CONVERSION AND SUPPRE 
SOR CONSTRUCTION Manuals. A. Fergusi 
215 Moselle Street, Buffalo, NY 14211 


HURRICANE TRACKING/WEATHER 


NEW! HURRICANE TRACKING CHA! 
WEATHER STATION. Now you can tr 
storms "THROUGH THE EYE" of a minia 
magnetic hurricane. Easy, exciting! Quality a 
structed of porcelain enamel on steel, 4° die 
eter weather instruments, mounted on solid o 
For home, office, gifts. $3.00 che 
MO(refundable) for full color brochure/ price | 


town, MA 02717 
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INVENTIONS, ideas, new products! Preser 
tion to industry. National expositi 


| 1-800-288-IDEA. 


INVENTIONS WANTED 


Best Agent in toy industry seeks terrific produ 
to license! (708)668-1406. 


INVENTORS: Free Patenting information | 
The Concept Network Represents people v 
new Product Ideas. Prototype or spin: 
preferred; but not required. Call 

1-800-835-2246 Ext.67. - 


compu — NNNM 
-KITES 


| FREE COLOR CATALOG 
Choose from over 200 kites. 
Many unusual & innovative designs. 


ESN 


finto The Wind « (800) 541-0314 
1408-P Peari St., Boulder, CO 80302 
Bas zum e ene mam ue mu en NR 


Las BY MAL 


BORROW: $100-$100,000! FAST! NO i 
COLLATERAL. PERSONAL, DEBT CONSC 
DATION, BUSINESS, AUTO, RESIDENTI: 
1-800-444-6599 - 24 HOURS. 


BORROW $500-40,000! "Overnight" on Sig 
ture. Keep indefinitely! Action, Box 5498 
Diamond Bar, CA 91765 


DIRECT LENDER FINANCING! All Credit 


vited to apply! Call 24 hrs. 1-800-873-1279 _- 


SIGNATURE Loans, must have checking 
count & steady job. Call 1-800-445-0680. 


MAGIC 


PROFESSIONAL MAGIC! Huge Catalog, o 
1,000 Tricks and Books. $4.50. Hank Le 
Magic Factory, Dept. PS11, 125 Lincoln Stre 
Boston, MA 02111 " 


DDELS--SHIPS. CARS, PLANES, 


ROCKETS 


IE STEAM MODELS! Kits or Assembled. 
er 100. Different models. Stunning Colored 
iTALOG $6.95 Refundable. VIDEO $9.95. 
STERYEAR TOYS & BOOKS INC. Dept PS, 
x 537, Alexandria Bay, NY 13607. Phone: 
3-475-1771 


EAM ENGINE KITS at savings to you! Send 
00 for catalog. P.M. Research Inc., Dept 5, 
10 Niles Hill Road, Wellsville, NY 14895 


| MONEYMAKING OPPORTUNITIES 


Concrete Dome Kii (800)605-0001 
Monolithic Constructors, Inc. Free Brochure 
1) Box 479-H * Italy, TX ; or $19.95 

Build your own strong Video 

concrete Monalithic 

Office 
homes, sheds 

| cabins, rental 


units, etc. 


7665] 


Dome"! 


,000 FROM ONE ACRE! GROW GINSENG. 
'S, P.O. BOX 68276-PS, NEW AUGUSTA, 
JIANA 46268. 


RN THOUSANDS processing mail. 
x 5265, Godfrey, IL 62035. 


SY WORK! EXCELLENT PAY! ASSEMBLE 
IODUCTS AT HOME. TOLL FREE. 
100-467-5566 EXT. 6517 


mous Ph.D. Scientist reveals high-income 
coveries anyone can use to achieve wealth. 
3e Facts: Trinet 2001, 4280 Trinity Mills, Suite 
7, Dallas TX 75287. 


ST CASH Investment 5:100 Homebased 
ed and Proven Methods. Send $20.00 plus 
00 S/H for completed kit: GISI, 4759 Palm 
anue S-274, Hialeah, FL. 33012. 


IME WORKERS URGENTLY NEEDED! Up 
$2800/ month assembling products. You get 
d for completed work! No experience! 
uning provided! How to start? Rush $1.00 
lay to Self Employment Information Services, 
pLE1, PO Box 188, Ashland, OH 44805. 


OP! $1,500.00 WEEKLY FROM HOME fold- 
| our pamphlets! Materials Supplied!...No 
nmicks!...See For Yourself! WRITE: Director, 
k 11916, Ft. Lauderdale, FL. 33339-1916. 


NOVELTIES — 


T" SKELETON KEY 

FITS MOST LOCKS 

X (boltiocks. doorlocies, & some padlocks] 
Amaze Your Frends With A 
Lock Picking Demonstration 
You ge! 3 sized tension 
keys. Ine slide pick. precise 
instructions, & More 
this. device. is to Ba usad far demonstration 
purposes only! Satisfaction Guaranteed or Full Refund 
f weeks delivery. Send Now ONLY $8.95 + $2 SAH fo 
Sale Marketing Company ' 90 W. Montgomery Av 

. No.3566J * Rockville Md 20850 | 


OF INTEREST TO ALL 


| 

W-TO-VIDEOS Many subjects, hundreds 
hundreds of Videos. Send $2.00 for catalog, 
ndable with order. Discounts on two or more 

IEOS. R.D. VIDEOS, Box 156, Liebenthal, 

7553. 


101 WAYS TO 
MAKE CHICKEN 
Delicious Money Saving Recipes. 
Easy to Make. Makes a Great Gift. 
ACT NOW!!! SEND $10 TO: 
Abbot Publications 
P.O. Box 681536 
Franklin, TN 37064 


ntists prove Gods real, verify healings, 
lacled afterlife. 18+ $3.99 Minute 
0-438-3387. Southern Investments 


\RLDS BEST HOW TO VIDEOS. IN- 


hUCTIONAL, EDUCATIONAL. THOU- 


NDS OF TITLES. FREE CATALOG. SIV, 
pores ROOK PS11, CASTRO VALLEY. 
4552. 


PLANS & KITS 


è Homes - Pre-cut kits - Superinsulated - 
e Tour Video - Natural Spaces 
20-733-7107. 


ley Science & Electronics io $2 RD 2 
p28, Lydonville, VT 05851 


= 


Rush 
00 and a S.A.S.E.: Hancock Enterprises, PO 


FREE! 3 175 Page Manual — aV 
825 Mi. ie & $3 SRH : 


Send for your FREE ROCKET-BELT 
information P PAN e * +75 Pg. Book, 
Videos, Logo Merc ise, etc. . 
— DEVICE SEEN ON DAVID LETTERMAN SHOW! = 
AIRWALKER SOCIETY 

P.O. Box 2024, Bridgeview, IL 60455 


PLASTICS 


RUBBER, plastic compounds, techniques, 
sources. Free information: Caster, Box 
16586V11, Memphis, TN 38186-0586. 


PRINTING SERVICES 


CUSTOM PRINTED LABELS, FORMS, STA- 
TIONARY, ENVELOPES, BUSINESS CARDS, 
1-800-200-3410, FREE ILLUSTRATED CATA- 
LOG. 


RADIO, TELEVISION 


SECRET Scanner Frequencies: Federal, Police, 
etc. Free Catalog! CRB, Box 56PS, Commack, 
NY 11725 


REAL ESTATE | 


CALIFORNIA. Acreage. Lots $50 down. $50 
monthly. 4602 Ethel Ave., Sherman Oaks, CA 


91423 


Trees, Creeks, and Wildlife, 20 QUALITY acres 
(and up), close to Yellowstone Park, starting at 


$9,750. Easy Owner Financing. Guaranteed 
Access. Warranty Deed. Free Color Brochure. 


Rocky Mountain Timberlands 
1315 East Main * Dept. PS, P.O. Box 1153 
Bozeman, MT 59771-1153 * (406) 586-B088 


Call Toll Free: 1-800-682-8088 


GOVERNMENT LAND now available for claim. 
Up to 160 acres/person. Free recorded mes- 
sage. (707) 448-1887 (4JG6) 


GOVERNMENT HOMES írom $1 (U repair). 
Delinquent tax property. Repossessions. Your 
area (1)805 962-8000 Ext.GH-20025 for current 
repo list. 
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$20 government fee, in AK, AZ, AR, CA, CO, ID, MT, 
NV, NM, OR, UT. WA, WY. For complete, step-by- 
| step package including maps, telephone helpline, fil- | 
ing forms, etc. send $20; or for more information send | 
| $3. PUBLIC LANDS TITLE, PO Box 2945-PS Port | 
Angeles, WA 98362-0336 (this is not Homesteading, | 
| its ie easier and only costs $1. per acra). 


— D E L—— —— = —- 


| 20 acre claim program still available, get yours far 
| 
| 


| CAJUN RECIPES, GRANDMA'S FIVE BEST 


$5.00. RPV, P.O, BOX 74173, Baton Rouge, LA 
70874-4173. 


NEW HOME STYLE BBQ, BASTE, BAKE, DIP 
SAUCE RECIPE SEND $2 AND SASE TO 
JOHN 13 TEW (2) STREET SILVER CREEK, 
NY 14136. ' 


'Satellite-TV AAE 


REMAILING SERVICES 


CONFIDENTIAL ADDRESS FORWARDING 
WORLDWIDE. VOICEMAIL MAILPOST, 
2421PS Pratt, Chicago, IL 60645, 
312-764-0100, 800-890-3199 


RESORTS & TRAVEL 


TRAVEL Germany's "Romantic Road,” medi- 
eval villages, castles, great food, budget prices. 
Newsletter tips, itinerary, $5.95, Real World 
Travel, 1120-1574 Gulf Road, Point Roberts, 
WA 98281 


i ROOFING 


STOPPING ROOF PROBLEMS 
on flat, sloped and geo-dome roofs since 1978, 
|Liquid applied Fiberglass Reinforced Acrylic 
| Roofing System. It Waterproofs. Apply on metal, 
| waferboard, asphalt, styrofoam, plywood & other 
| new roof sheathing materials. For commercial, 
| industrial & residential roofs. Stops leaks & roof 
rumble in mobile homes. Weatherproofs solar 
| panels, sky lights, fiberglass roof panels. Stops 
| rust on ets and structural steel, bridges, etc. 
We still have areas 
RDN * available in various 
regions for Dealers 

H SEAL 
SISTEMS 


and Distributors 
Inquiries are 
welcome. 
Call POLAR SEAL 
dll, 7 1-800-343-7663 
MON-FRI 8AM - 5PM 
* FAX 1-219-356-1859 
e HUNTINGTON, IN. 


SATELLITE TV 


FREE Satellite Price Guide- All Brands. Lowest 
Prices S@tellite Exp ress 1-800-552-3666 


Get Sound For Your VIDEOCYPHER 1l. No 


POLAR 


ROOF 


Codes Needed. $19.95. Nassirian, Box 382, | 


RioLinda, CA 95673. 


| 10096 Satisfaction 
| Guarantee 


56 Page 


Catalog Buyer's Guide 


: All Major Brands 
: Complete Systams | 
- Accessories, | 
: Huge Savings 

: Easy Installation 
: Complete intrucit, 


Over 40,000 Satisfied Customers 
e. 1-800-334-6455 


Inr! 218-729-5211 Fax 218-719-4479 


SKYVISION INC. 
1030 FRONTIER DRIVE 
FERGUS FALLS, MN 56537 


INSTALL í OR UPDATE YOURSELF! 


LOWEST PRICES! FREE CATALOG BUY- 
ER'S GUIDE! MAJOR BRANDS - HUGE SAV- 
INGS 1-800-895-8485 - 


SATELLITE TV How to save big $599. FREE 


DETAILS SPG 1515 Town East Blvd. Ste. 138 


Mesquite, TX 75150 


SAVE BiG! SATELLITE DEALERS BUY 
FROM US. YOU CAN, TOO! FREE BUYERS 
GUIDE/ CATALOG. 42 YEARS IN BUSINESS. 
ANTENNA KING, 1-800-814-5377. 


SUPER low satellite prices. Free 32 page 
catalog. Satman, 800-472-8626 


SCIENCE & CHEMISTRY 


CHEMICALS. WE CARRY ANYTHING YOU 
NEED IN LABORATORY CHEMICALS, 
GLASSWARE, INSTRUMENTS AND SUP- 
PLIES. ADVANCE SCIENTIFIC, 305-927-2700 


"EXPERIMENTERS" LABORATORY 
CHEMICALS GLASSWARE, Catalogue $2.00, 
Established 1953. Hagenow Laboratories, 1302 
Washington, Manitowoc, WI 54220. 


Laboratory Supplies, Microscopas, Scales, 
Glassware, Chemicals Small Quantities. 
Catalog $3.00 Chem Lab Supplies, Dept PS 
1060-C Ortega Way, Placentia. CA 92670. 
714-630-7902 


MAKE YOUR OWN 


SCIENCE & CHEMISTRY 


"Laboratory" Glassware, Chemicals.Catalog 
$2.00. Southern Oregon Scientific, 2001 Fool 
Hill Blvd. ste-E12 Grants Pass Or. 97526. 


ROCKETS homemade 
fuels, chemicals, plans, supplies catalog $3.00. 
PYROTEK, P.O. Box 1, CATASAUQUA, PA 
18032 717-256-3087 


SCIENCE FAIR PROJECTS. 100's OF IDEAS 
AND SUPPLIES. CALL ROWLAB SCIENTIFIC 
SUPPLY 1-800-223-8036. 


| SONG WRITERS | 


CASH- RECORDING- PUBLISHING AWARDS! 
Songs Composed From Your Poems. Free 
Examination, Tin Pan Alley, Box 7438-PS, Sara- 
sota, FL 34278. 


STAMP COLLECTING 


100 UNITED STATES stamps 25€ with Ap- 
provals. Becker, Box 3284, Portland, OR 
97208-3284. 


300 Breathtaking Stamps- 25 COUNTRIES. 
$1.00. Plus fantastic reasonably- priced ap- 
provals!! NeoTrends. SK94, Box 982F, Toronto, 
Canada M4Y2N9. 


| DISCOUNT, STAMPS, PACKETS, FREE LIST 


IVA, BOX 197-B, HANFORD, CA 93232 


Penny Stamp Approvals, Regardless Catalog. 
Kloster 18289 Bunny Drive, Jamul, CA 91935. 


TOOLS & MACHINERY 


4" Metal Cutting Lathe $129.15. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249. 


LATHES 


: ‘Starting at $390 
c-a ‘Mills -Metals Books 
‘Precision Instruments f 
Catalog $ 1.00 
513- 322-8582 (800 number for orders) 


CAMPBELL TOOLS COMPANY 


2100-P SELMA RD. - SPRINGFIELD. OH 45505 


| Compact 5 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


POLY DRUM CONCRETE TYPE MIXERS. 
Replacable Drums Industrial / Food Grade. 
Polymaid, 1181 Baskins, Largo, FL 34648. 
1-800-206-9188 


Emco Maier, Jet, South 
Bend, rd, Sherline, 
Prazi, Atlas. Free Catalog 


LATHES (304) 562-3538 


BOX 536-PS e HURRICANE, WV « 25526 


WOODBURNERS!- Increase Firewood Out- 
put. Chopper! splits with one stroke! Free 
Homewood Tool Catalog 1 -800-456-5452. 


WATER PURIFICATION | 


Electronic Water Softener no chemicals or 


plumbing needed, removes limescale from. 
pipes, perfect for septics, moneyback guar- 
antee, $399.95 call EcoSoft 1-800-275-7070 


Waterwise Purifiers... homemade distilled. 
(BOO) 874-9028. Box 45982, Center Hill, FL 
33514-0459 


POPULAR SCIENCE 


NOVEMBER 1994» TTO 


i Ag hen Buck Rog- 
F j «X WW ers zoomed a- 
-23 cross the comic pages 
= with his trusty flying 
we belt a few decades 
ago, his ‘25th cen- 
tury style of locomotior 
looked as unlikely as the 
prospect of flying to the 
moon. Now— like going | 
to the moon— a practi- 
cal flying belt is for real. 
Textron's Bell Aerosys- 
tems’ Jet Belt with the 
new WR-19 gas turbine 
engine, a miniaturized 
fanjet engine, has i aten- _ 
mile range and a: 
mph top speed." 
—November 1969 


25 Years AGO 
First Quark? 


ustralian physicist 

B Charles McCusker is “99 
percent sure” that he has 
found a quark, until now a 
whimsically named, com- 
pletely theoretical particle 
that is—if it really exists— 
the smallest particle of mat- 
ter. Scientists believe fur- 
ther confirmation is neces- 
sary, but they are excited 
because such a discovery 
could put us on the thresh- 
old of fantastic new energy 
sources.” —November 1969 

Although MeCusker's 
“discovery did not pan out, 
in April 1994 the top 
quark, the last of the six 
quarks, was found. The top 
quark is the heaviest of the 
six; scientists expect tt to 
provide information about 
what causes mass. 


| ica: — in cm genuine bill. 
Serial numbers onc counterfeit bills are soe neven 


0 con ncreasing nu. mb Bere of counted "urrency, 
he U. 8. d incen: is d gn ung bills with nonreproduc- 
ible features like color-changing ii led fibers, 


and Vendee ut 


50 Years AGo 
THe HILLER-COPTER 


N ineteen-year-old, 
self-taught engineer 
Stanley Hiller Jr. has 
invented a coaxial rotor 
flying machine he has 
christened the “Hiller- 
copter. The twin blades 
rotate in opposite directions 
and are spaced sixteen 
inches apart. The experi- 
mental craft is constructed 


25 Y EARS AGO 


he Auto-Ceptor air bag | 


System may save your 
life i in a head-on collision. 


A reservoir containing an 


inert gas is attached to a ~ 


folded canvas pillow. A 
sensor activates the sys- 


tem when the vehicle sus- - 
tains an impact equal toa — 


barrier crash at 10 mph. 


Inflation is complete with- 


in 1/25 of a second and 
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» head-on crashes pa 


> aaa decim article this issue) The new 


of fabric and steel tubing 
and has flown 90 mph for 
an hour and a half, at alti- 


tudes of less than 100 feet. 


Henry J. Kaiser has pur- 


deflation within half 
t second. The bag | 


peeda up to 65 mph. 


i SAMPLING A CENTURY OF POPULAR SCIENCE 


100 Years A60 


STANDARDS 


he President of Harvard 
University has pointed 
out that the requirements 
for admission to scientific, 
technological, and agricul- 
tural schools are much 
lower than are exacted by 
the classical colleges. The 
schools of law and medicine 
have been ‘wide open to 
anybody walking into them 
from the street, without 
passing any admission 
examination whatever, or 
submitting to any inquiry 
into previous academic 
training.' High school stu- 
dents opting against a clas- 
sical preparation are pre- 
sented with a superficial 
and hasty treatment of 
twelve or more subjects 
which cannot possibly com- 
pare with a prolonged treat- 
ment of fewer subjects." 
—November 1894 


chased the manufacturing 
rights to the Hiller-copter, 
or XC-30033, and retained 
Hiller to design other heli- 
copters.' 


—HNovember 1944 


Never miss 


T Make no mistake. Family's important. 


V 
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1S-10: a very small, very smart, very 
easy, all-in-one SLR camera. With 
wide-angle to telephoto (28-110mm) 
zoom lens, you've got heavyweight 
clout in bantam-weight size (just 


21.7 ounces). So instead of lugging 


around extra lenses, the Olympus IS-10 


lets you lug around really important 


things — like the family photo album 


REAL PHOTOGRAPHY, REAL EASY 


LANDSCAPE MODE — TO CAPTURE 
SUBJEC AND BACK 


GROUND WITH EQUAL CLARIT Y 
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| PORTRAIT MODE — BLURS BACK 
a! GROUND FOR DRAMATIC EFFECT 
b WHILE KEEPING FOREGROUND 


PORTRAIT CLEAR AND SHARP 


STOP-ACTION MODE — FASTER 
"€ SHUTTER SPEED AUTOMATICALLY 
FREEZES ACTION 


NIGHT-SCENE MODE — ENSURES 
CLARITY OF FOREGROUND 

[ 
SUBJECT AND NIGHTTIME 
BACKGROUND 


OLYMPUS 
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SURGEON GENERAL'S WARNING: Smoking 
Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 


